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GENERAL 


76-2358. Edwards, W. F.; Langham, M. R. (Ind. Res. 
Extension Cent., Little Rock, AR). Public welfare in rela- 
tion to alternative pesticide policies. J. Environ. Econ. 
Manage. 2(4): 295-308; 1976. (18 references) 

A method is presented for evaluating the benefits 
and costs of a given pesticide or class of pesticides under 
alternative usage policies. Results are presented of a par- 
tial implementation of the model in Dade County, Florida, 
and the method and data gaps highlighted by this effort are 
described. The model consists of a nonlinear objective 
function subject to a set of linear constraints. The objec- 
tive function represents a measure of welfare consisting of 
consumers’ plus producers’ surplus modified for exter- 
nalities that can be quantified in monetary terms. The set 
of constraints consists of the usual ones to insure a feasi- 
ble, non-negative solution as well as an ‘‘ environmental 
constraint’ to recognize externalities which are not sub- 
ject to quantification in monetary terms. There were three 
policies evaluated: Policy 1, a 50% reduction in the use of 
chlorinated hydrocarbons; 2, a virtual elimination in the 
use of chlorinated hydrocarbons; and 3, no change in pre- 
sent use patterns. Policy | pointed to a decline of approxi- 
mately 1% in welfare, while policy 2 pointed to a decline of 
about 3%. 


76-2359. Miyamoto, S. (Dep. Res., Div. Pestic., 
Sumitomo Chem. Co. Ltd., Osaka, Japan). [Environmen- 
tal toxicology studies.] Kagaku To Seibutsu (Organ. 
Chem.) 14(5): 288-289; 1976. (Japanese) 

The use of pesticides is necessary in agriculture, 
and the metabolism and interactions of the pesticides and 
their metabolites are discussed. To examine the effects of 
the chemicals and metabolites on human beings, the 
species specificity of such chemicals and pesticides should 
be determined and the results extrapolated. The degrada- 
tion of pesticide residues should be studied in field and 
storage conditions as well as in processing and cooking. 
Especially important is the testing of substances for possi- 
ble carcinogenicity. 


76-2360. Sharma, V. P. (Vector Control Res. Cent., In- 
dian Council Med. Res., Delhi, India). Elimination of 
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aziridine residues from chemosterilised mosquitoes. Nature 
(London) 261(5556): 135; 1976. (7 references) 

One hundred mosquito pupae (Culex pipiens fati- 
gans) were dipped in a 0.6% solution of thio-tepa in 0.01. N 
H2SOs (pH3) for 3 hr, washed twice in tap water, and held 
in cages at 28-29°C and 75% relative humidity until 
emergence. An equal number of virgin females were intro- 
duced into the cages, and egg rafts were collected for 
routine bioassay. Fifty rafts, scored for percentage hatch, 
gave 92.7% fertility, whereas controls dipped in water and 
in 0.6% thiotepa (pH 8) showed 94.9% and 0.01% fertility, 
respectively. Breakdown of thiotepa was complete in acid 
solution and the main decomposition product, 
ethyleneimine, proved inactive as a sterilant for C. p. 
fatigans . Therefore, dipping sterilized pupae in acid solu- 
tion for 90 min would ensure complete decomposition of 
thiotepa to ethyleneimine. This treatment had no effect on 
the longevity of the sterile mosquitoes, and the sterile 
males proved competitive in a mating situation. Mass re- 
lease of such sterile males for population control would not 
be hazardous to the food chain and would not contaminate 
the environment directly or indirectly. 


76-2361. Krustev, L.; Borov, B. (Author address not 
given). Deistvieto na pestitsidite vurhku choveka i zhivot- 
nite. fitreets of pesticides on man and animals.| Priroda 
(Sofia) 22(4): 30-33; 1973. (Bulgarian) 

The literature concerning the effects of pesticides 
on man and animals is reviewed. Effects on humans come 
about through the extensive and diverse use of pesticides. 
Various methods have been suggested for alteration or 
combination of pesticides to improve specific characteris- 
tics and reduce toxicity to nontarget organisms. Manufac- 
turers may supply combinations of pesticides with diffe- 
rent effect mechanisms. The article elaborates on the 
combined effects of pesticides from a single group (e.g., 
various organochlorine pesticides) or from various groups. 
Man and animals are exposed to various combinations of 
pesticides, and prolonged contact with them may produce 
chronic or acute intoxication. 
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76-2362. Van Dyk, L. P. (Plant Protect. Res. Inst., Pri- 
vate Bag, Pretoria, South Africa). Parathion persistence on 
South African citrus. Arch. Environ. Contam. Toxicol. 
4(3): 289-311; 1976. (10 references) 

The fate of parathion applied to citrus was affected 
by rain, sun and wind, but not much by fruit variety, while 
the application method had an important effect. The for- 
mulation influenced the persistence of parathion on leaves 
and glass in the laboratory, but had no influence on the 
persistence on leaves or fruit in the field. The deposits of 
the emulsifiable concentration and of the wettable powder 
and oil mixture were higher than that of the wettable pow- 
der alone, but since the rates of disappearance were the 
same, higher harvest-time parathion residues on and in the 
fruit resulted when the first two formulations were used. 
The time needed to reach a tolerance value increased for 
application made later in the growing season. (Author 
abstract by permission) 


76-2363. Knoevenagel, K.; Himmelreich, R. (C. F. 
Spiess und Sohn, Kleinkarlbach, Germany). Degradation 
of compounds containing carbon atoms by photooxidation in 
the presence of water. Arch. Environ. Contam. Toxicol. 
4(3): 324-333; 1976. (7 references) 

It was shown that all compounds containing carbon 
atoms, tested in this study, were degraded by the coinci- 
dent influence of light, oxygen (air), and water. By this 
photooxidation, saturated as well as unsaturated aliphatic 
and aromatic compounds, monomeric, polymeric and high 
polymeric compounds were degraded and the carbon 
atoms of these compounds as well as carbon itself in the 
form of amorphous carbon or diamond were converted to 
carbon dioxide. This dispersed in water or together with 
water as very small solid, liquid, or gaseous particles. As 
such conditions occur extensively in nature, it was con- 
cluded that this degradation of organic substances is of 
great importance in nature, in addition to microbial and 
enzymatic degradation. This photooxidation further rep- 
resents a possibility for pollution control to prevent dam- 
age to the environment by degradation of organic sub- 
stances which are either slightly soluble or practically 
insoluble in water, as well as compounds which will not be 
destroyed by microbial and enzymatic degradation. (Au- 
thor abstract by permission) 


76-2364. Domanski, J. J.; Haire, P. L.; Sheets, T. J. 
(Pesticide Residue Res. Lab. and Dep. Entomol., North 
Carolina State Univ., Raleigh, NC 27607). Effects of 
weathering and flue-curing on monocrotophos residue on 
tobacco. Arch. Environ. Contam. Toxicol. 4(3): 377-384; 
1976. (7 references) 

Disappearance of monocrotophos from flue-cured 
tobacco was studied at three locations (Kingston, Clayton, 
and Reidsville, North Carolina) in 1973. Average residues 
on green tobacco leaves collected immediately after appli- 
cation were 41 and 84 ppm, respectively, for application 
rates of 0.56 and 1.12 kg/ha. Levels declined to about 18 
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and 40 ppm for the two rates three days after application, 
to about 9 and 23 ppm at five days, and to about three and 
eight ppm at nine days. Conventional curing reduced re- 
sidues on flue-cured tobacco by at least 99%. (Author 
abstract by permission) 


76-2365. Richter, E.; Schmid, A. (Inst. Pharmakol. To- 
xikol. Pharm., Fachbereich Tiermed., Univ. Muenchen, 
Munich, Germany). Hexachlorbenzolgehalt im Vollblut von 
Kindern. | Hexachlorobenzene content in the whole blood of 
children. | Arch. Toxicol. 35(2): 141-147; 1976. (21 refer- 
ences) (German) 

In the spring of 1975, samples of whole blood from 
98 male and 96 female children from Upper Bavaria, |—18 
years of age, were examined for hexachlorobenzene 
(HCB) by gas chromatographic methods. All blood sam- 
ples contained HCB ranging in concentration from 2.6 to 
77.9 ppb. The HCB concentration shows a positive, 
hyperbolic correlation with age, tending toward a limiting 
value of 22 ppb for boys and 17 ppb for girls. The rate of 
increase in HCB concentration is inversely proportional to 
the square of the age. The concentration profile suggests 
that a substantial amount of HCB apparently starts to 
show up 9-10 months after birth (environmental effects?). 
No change in HCB concentration could be found in those 
children with infectious diseases. Furthermore, regional 
differences could not be detected, although the impression 
was that the HCB content was higher in children from rural 
areas than in children from urban areas. (Author abstract 
by permission) 


76-2366. Cottet, M. J. (Paris 75007, France). Les carac- 
teres physico-chimiques de potabilite de l’eau. [ Physico- 
chemical characteristics of drinking water.] Bull Acad. 
Natl. Med. Paris 1595): 383-389; 1975. (12 references) 
(French) 

The physical and chemical characteristics of drink- 
ing water in France are reviewed. French and WHO stan- 
dards for the common constituents of water are listed and 
the health effects of various normal constituents are dis- 
cussed. Abnormal toxic substances which are often found 
in water before it is treated are divided into three groups: 
naturally occurring toxic substances; pesticides; and car- 
cinogens. Although tons of pesticides are used in agricul- 
ture, WHO data indicate that any danger presented by 
them is limited as far as public drinking water is concerned. 
Their concentration in such water is within the ug/l range. 
Their danger lies in the possibility of concentration in fish, 
in which they may reach toxic levels. Possible sources of 
contamination of drinking water are discussed. Although 
there may be reason to suspect the purity of French drink- 
ing water, it is not possible at this time to say that it is 
unhealthful. 


76-2367. Srivastava, A. S.; Prasad, R.; Singh, Y. P.; 
Singh, B. D. N. (Div. Entomol., U. P. Inst. Agric. Sci., 
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Kanpur-2, Uttar Pradesh, India). Persistence of malathion 
residues in paddy plants (Oryza sativa). Curr. Sci. 44(9): 
317-310; 1975. (9 references) 

A study on spray deposits was undertaken by 
chemical assay method to obtain information regarding the 
persistence of malathion residues on paddy crop under 
field conditions. Each treatment given various plants was 
replicated 4 times. Malathion in 0.05% 0.1%, and 0.15% 
concentrations was sprayed at about 1000 liters/ha on 
Saket-3 variety of paddy. Foliage and ears of paddy plants 
were plucked one hour and 1, 2, 3, 5, 7, and 10 days after 
spraying. As the duration of time after spraying increased, 
residues from all the concentrations decreased. Larger 
residues were noted when higher concentrations were 
used. Half life values of the different concentrations were 
1.3 days for 0.05%, 1.6 days for 0.1%, and 2.1 days for 
0.15%. Thus the spraying of malathion at these concentra- 
tions has very little effect as it rapidly decomposes on 
paddy plants. The reduction in toxicity of malathion was 
68-87% on the second day of spraying. It reached below 8 
ppm within 3 days. Thus, it is not worthwhile to spray 
malathion on paddy plants. 


76-2368. Mithyantha, M. S.; Perur, N. G. (Dep. Chem. 
Soils, Agric. Coll., Hebbal, Bangalore-560024, India). 
Paraquat-calcium adsorption equilibrium in soil clays. 
Curr. Sci. 44(10): 342-343; 1975. (4 references) 

In order to determine the presence of two ions, 
ammonium ion calcium ion, on clays, paraquat ion -Ca ion 
equilibrium studies were carried out on clay fractions iso- 
lated from red, laterite, black and karl soils. The results of 
the studies reveal that larger quantities of calcium ion are 
adsorbed on kaolinite-dominant clays than on 
montmorillonite-dominant clays, while paraquat ion is 
preferentially adsorbed on montmorillonitic clays. It is 
suggested that in the expanding montmorillonitic clays, 
the organic cation is fixed between the clay unit cells in a 
non-exchangeable form, in contrast to the non-expanding 
kaolinitic clays. The size of the paraquat ion has been 
shown to be almost the same as the inter-layer space of 
montmorillonite, which facilitates the specific adsorption 
of the cation in such clays. The preference for Ca ion on 
red and laterite soils was indicated along with the prefer- 
ence for paraquat ion on black and karl soils. Therefore, 
deactivation of the weedicide is higher in black and karl 
soils than in red and laterite soils. 


76-2369. Singmaster, J. A., II] (Univ. California, Davis, 
CA). Environmental behavior of hydrophobic pollutants in 
aqueous solutions. Diss. Abstr. Int. B 36(12 Pt. 1): 6206- 
6206; 1976. 

Methods were developed for analyzing very low 
levels of hydrophobic pollutants in aqueous solutions. 
From agitated solutions the chlorinated compounds ex- 
cept p,p'-dichlorobenzophenone and 2,4,5-T isooctyl 
ester volatilize rapidly with half lives of hours 
(hexachlorobenzene, 2,2',4,4'-tetrachlorobiphenyl, al- 
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drin, p,p'-DDMU and p,p'-DDE) to 1-2 days (dieldrin, 
p.p'-DDT and p,p'-DDD); these half lives are calculated 
for moving clean water one meter deep. In natural water 
samples, and in one run with dust impregnated with p,p’- 
DDT and added to some cleaned water half lives increased 
at most 2-3 fold, indicating that adsorbed pollutants on 
organic matter, suspended sediment and dust desorb read- 
ily and then volatilize in open moving water systems. In 
solution with San Francisco Bay water, aldrin photolyzes 
with 1.1 day half life giving photoaldrin apparently; p,p’- 
DDE photolyzes with 1.1 day half life giving a product not 
matching known alteration products from p,p'-DDT or 
-DDE: and p,p'-DDT photolyzes with one week half life 
without forming p,p'-DDE or DDD (TDE), the latter of 
which photolyzes slightly under the conditions. Compan- 
son of the above half lives with reported biolysis half lives 
reveals that volatilization occurs over 50 times faster, and 
photolysis occurs over 20 times faster. Biolysis of 2,4,5-T 
isooctyl ester occurred so fast in a fresh San Francisco Bay 
water sample that a 10 ppb solution had only 10% remain- 
ing in one hour. Biolysis of di-2-ethylhexyl phthalate has a 
half life of several weeks depending on microbial activity, 
but voiatilization and photolysis take longer apparently. 
(Author abstract by permission, abridged. Copies of the 
thesis are available from University Microfilms, Order 
No. 76-14,237.) 


76-2370. Bernholz, W. F.; Barandy, J.; Kins, N. (Ind. 
Res. Lab., DREW-Divison Pacific Vegetable Oil Corp., 
Boonton, NJ). Dieldrin removal from wool process was- 
tewaters. Eng. Bull. Purdue Univ. Eng. Ext. Ser. 140(pt.1): 
65-76; 1971. (5 references) 

A change in the quality of stream water was re- 
ported in a southeastern state, and a nearby mill engaged in 
dyehouse operations, including durable mothproofing 
with dieldrin, was presumed responsible. Effluent from 
the dyehouse was routed through the municipal sewage 
treatment system which services a city of 25,000 people. 
The passage of the effluent through this system could be 
presumed to heavily impede, if not totally prevent, dieldrin 
moving from the mill to the river. Fecal components 
quickly adsorb dieldrin. In this particular sewage system, 
potential dieldrin burden to fat solids alone was calculated 
at 7 mg/l. Samples of mill effluent and sewage at various 
stages of treatment were taken. Various conclusions were 
drawn from the study. Dieldrin in effluent from the 
dyehouse operation was removed from raw sewage waste 
by conventional municipal sanitary treatment systems 
possibly to the extent of 95%. The most effective point of 
dieldrin removal is at primary clarification. No significant 
impairment of the various stages of raw sewage waste 
treatment-primary clarification, bacterial treatment, sec- 
ondary clarification, chlorination, or activated sludge 
thickening — was attributable to dieldrin-bearing waste. 
Possible ppb range yields of dieldrin in processed raw 
water posed no stream pollution hazard. Dieldrin concent- 
ration in the stream was heaviest in the bottom mud and 
even there a substantial dilution rate of the deposited to- 
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xicant took place. Dieldrin recovery from many stages of 
mill and sewage plant waste is feasible by simple isolation 
procedures. 


76-2371. Jefferies, D. J.; French, M.C. (Inst. Terrestrial 
Ecol., Monks Wood Exp. Stn., Abbots Ripton, Hun- 
tingdon, England). Mercury, cadmium, zinc, copper and 
organochlorine insecticide levels in small mammals trapped 
in a wheat field. Environ. Pollut. 10(3): 175-182; 1976. (7 
references) 

Residues of dieldrin and mercury were measured in 
specimens of Apodemus sylvaticus trapped ina wheat field 
two months after it had been drilled with wheat dressed 
with dieldrin and mercury. In the autumn of 1973, the field 
was treated with 100 cwt (5080 kg) of a triple phosphate 
fertilizer before being drilled with dieldrin- and mercury- 
dressed winter wheat on Oct. 3. On Oct. 4 the field was 
further treated with a triallate preemergence herbicide at 
14 Ib/acre (15.7 kg/ha). The animals caught still showed 
considerable residues of dieldrin (0.74 w/w ppm in whole 
body; maximum 2.84 w/w ppm), although these were much 
lower than those residues published for the immediate 
post-drilling periods. Mercury concentrations were, how- 
ever, much higher (at 0.83 w/w ppm in whole body with a 
maximum of 2.93 w/w ppm) than those previously found 
immediately after drilling. Small amounts of cadmium 
(0.10 w/w in whole body) were also found in the 7 mammals 
tested. The source of cadmium may be natural, from air- 
borne pollution via rain, or, more probably, contamination 
from the nearest road surface or from the fertilizer used. 
Although the ban on use of dieldrin as a cereal seed dres- 
sing in Britain after 31 Dec. 1974 has removed the dieldrin 
hazard to the many predators of small mammals, this study 
shows that these small mammals are a considerable source 
of mercury, cadmium, and DDE. 


76-2372. Anderson, D. W.; Hickey, J. J. (Dep. Wildl. 
Ecol., Univ. Wisconsin, Madison, WI 53706). Dynamics of 
storage of organochlorine pollutants in herring gulls. Envi- 
ron. Pollut. 10(3): 183-200; 1976. (74 references) 

This paper reports on the seasonal variation of 
some pollutant residues in wild adult herring gulls (Larus 
argentatus ), their buildup in a captive population of young 
birds over the course of 322 days, and their relationships to 
changes in the lipid content of the avian body. Fish, mostly 
alewives (Alosa pseudoharengus), comprised the major 
year-round food items in the wild. Alewives were also fed 
to caged juveniles. Fish residues averaged about 3 mg/kg 
p.p'-DDE, 2 mg/kg p,p'-DDT + p,p'-TDE, and 2 mg/kg 
apparent PCBs. A continual buildup of juvenile body- 
burdens of DDE and PCBs were noted after fledging which 
was followed by atemporary dynamic equilibrium, related 
in part to the annual lipid deposition. When winter fat 
deposits were declining prior to the breeding season, 
maximum body-burdens were reached in both juveniles 
and adults. This was followed by a dynamic equilibrium. 
DDT and TDE residues followed closely the annual pat- 
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tern of lipid deposition in both juveniles and adults. Total 
body burdens were similar in both ages after the buildups 
to equilibrium in the 8th month of life. Seasonal variations 
of residues of DDE and PCBs were characterized by two 
phases in adults and three in juveniles which gradually 
assumed the adult cyclic pattern. Maximum body burdens 
of caged juveniles fed a diet of Lake Michigan alewives 
were 290 mg/kg DDE, 19 mg/kg DDT + TDE, and 200 
mg/kg apparent PCBs. Residues in adults at the same time 
were 300, 4, and 200 mg/kg respectively. Apparent PCBs 
and DDE were highly cumulative. DDE levels resulted 
from dietary DDE as well as conversion from DDT. 


76-2373. Wallace,R.R.; Hynes, H.B.N.; Merritt, W. F. 
(Environ. Canada, Freshwater Inst., Winnipeg, Manitoba, 
Canada). Laboratory and field experiments with 
methoxychlor as a larvicide for simuliidae (Diptera). Envi- 
ron. Pollut. 10(4): 251-269; 1976. (37 references) 
Chromatography and fluorometry were used to 
measure the dispersion of methoxychlor and Rhodamine B 
dye in the Chalk River, Canada. Laboratory and field 
experiments were conducted to study the accumulation of 
methoxychlor. The river was treated for 15 min with an oil 
solution of methoxychlor (0.79 ug/l). Sixty min later the 
numbers of drifting simuliid larvae reached maximum at 
275 m and 550 m downstream from the application point. 
Most of the larvae began to drift after the methoxychlor 
had passed by. No methoxychlor was detected in the wa- 
ter, larvae or moss collected from the River before the 
experiment. Drifting larvae caught after treatment con- 
tained residues of 0.24 to 2.57 mg/kg. Larvae which began 
drifting later generally contained more methoxychlor than 
those drifting soon after treatment. Residues of 7.4 to 34.6 
pg/kg were detected in moss and grasses in the river for up 
to 8 weeks after treatment. Simuliid larvae concentrate 
particulate formulations of methoxychlor more efficiently 
than ethanol ones, as demonstrated in laboratory experi- 
ments. Residue values in the larvae reached 2310 yug/kg. 
Trichoptera larvae concentrated methoxychlor to 1563 
g/kg and ethanol formulations to higher levels than par- 
ticulate ones. 


76-2374. Jonas, R. B.; Pfaender, F. K. (Dep. Environ. 
Sci. Eng., Sch. Public Health, Univ. North Carolina, 
Chapel Hill, NC 27514). Chlorinated hydrocarbon pes- 
ticides in western north Altantic ocean. Environ. Sci. 
Technol. 10(8): 770-773; 1976. (12 references) 

Both DDE and dieldrin are detected in the offshore 
waters of the western North Atlantic Ocean from the sur- 
face to 1000 m depth. The mean concentrations of the two 
pesticides are 3.8 (DDE) and 5.8 (dieldrin) parts per trillion 
(ng/l). Other chlorinated pesticides (lindane, aldrin, DDD, 
and DDT) could not be detected, at most sample sites, by 
currently available analytical techniques. The data suggest 
that considerable variability, both with depth and distance 
from shore, is a dominant feature of the distribution of 
chlorinated pesticides in the North Atlantic Ocean. Con- 
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centrations of DDE and dieldrin range from 0.1 to 18.1 and 
0.4 to 19.4 ng/l, respectively. The observed environmental 
distribution of these pesticides would be consistent with an 
hypothesis of uptake and transport of these compounds on 
particulates in the sea. (Author abstract reprinted by per- 
mission of the American Chemical Society) 


76-2375. Choi, W. W.; Chen, K. Y. (Environ. Eng. Prog- 
ram, Univ. Southern California, Los Angeles CA 90007). 
Association of chlorinated hydrocarbons with fine particles 
and humic substances in nearshore surficial sediments. En- 
viron. Sci. Technol. 10(8): 782-786; 1976. (34 references) 

p.p'-DDE generally accounts for 60-70% of the 
total chlorinated hydrocarbon content in sediment, 
whereas PCBs (mostly Aroclor 1254) constitute almost 
10-20% of the total. Other isomers of DDT and dieldrin 
account for the remaining fraction. Concentrations of 
chlorinated hydrocarbons are closely related to the or- 
ganic contents and to particles of 8 um or less in size. Total 
organic carbons of sediments as well as fulvic and humic 
acid fractions bear a linear relationship with respect to 
concentrations of chlorinated hydrocarbons in sediments. 
Total chlorinated hydrocarbon contents of sediments 
studied range from 0.3 to 3.5 ppm, whereas total organic 
carbon contents range from 0.45 to 1.70% onadry weight 
basis. (Author abstract reprinted by permission of the 
American Chemical Society) 


76-2376. Lahmann, E.; Herzel, F. (Inst. Wasser- Boden- 
Lufthyg. Bundesgesundheitsamtes, 1000 Berlin 33, Ger- 
many). Immissionen von Harnstoff-Herbiziden in der Bun- 
desrepublik Deutschland. [ Emissions of urea-herbicides in 
the Federal Republic of Germany. | Gesundheits-Ing. 97(4): 
70-72, 1976. (4 references) (German) 

To study the spread of urea herbicides through 
atmospheric precipitation (rain, snow, dust) rain water 
was collected in 12 areas of Germany between April 1973 
and March 1974 and tested for contamination with urea 
and aniline derivatives. The highest values, calculated in 
ug/l and wg/m?/month, were obtained in the vicinity of 
chemical plants in Frankfurt and Mannheim. The emmis- 
sion level in the vicinity of agricultural areas was higher 
than in the city of Berlin. The maximal monthly amount in 
precipitation was 60 uwg/m? and 1-2 wg/l. The contamina- 
tion of rain water with urea herbicides was thus small in 
comparison to contamination of surface water. 


76-2377. Gowda, T. K. S.; Sethunathan, N.* (Lab. Soil 
Microbiol., Centr. Rice Res. Inst., Cuttack-6, Orissa, In- 
dia). Persistence of endrin in Indian rice soils under flooded 
conditions. J. Agric. Food Chem. 24(4): 750-753: 1976. (15 
references) 

A radiotracer study was conducted to determine 
the relative persistence of endrin-'*C under flooded condi- 
tions in eight Indian rice soils. Endrin decomposed rapidly 
and reached low levels within 55 days inall soils except ina 
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sandy soil. Interestingly, most rapid degradation occurred 
in pokkali soil despite its high salt content. The decrease in 
the total radioactivity partitioned in the chloroform- 
diethyl ether fraction was less pronounced despite the 
rapid decline in endrin levels, indicating the formation of 
stable metabolites. Radioautography revealed that endrin 
was converted to six stable metabolites in all soils except 
in sandy and kari soils; five compounds were detected in 
kari soil and three compounds in sandy soil. More rapid 
degradation of endrin occurred in nonautoclaved samples 
of three soil types than in autoclaved samples, indicating 
microbial participation in its degradation. The addition of 
rice straw enhanced the degradation of endrin. Liming the 
acid soils had no effect on the degradation rate of endrin. 
(Author abstract reprinted by permission of the American 
Chemical Society) 


76-2378. Harned, W. H.: Casida, J. E.* (Div. Entomol. 
Parasitol., Univ. California, Berkeley, CA 94720). 
Dioxathion metabolites, photoproducts, and oxidative de- 
gradation products. J. Agric. Food Chem. 24(4): 689-699: 
1976. (14 references) 

The trans and cis isomers of 2,3-p-dioxanedithiol 
S,S-bis(O,O-diethyl phosphorodithioate) (dioxathion 
acaricide and insecticide) are rapidly and extensively 
metabolized in rat liver microsome-NADPH systems and 
in rats in vivo by oxidation of the thionophosphorus moi- 
ety, forming oxons and dioxons, and probably also by 
oxidative O-deethylation and hydroxylation of the dioxane 
ring, the latter reaction forming labile intermediates that 
undergo ring cleavage and loss of both phosphorus 
moieties. The more toxic cis-dioxathion yields larger 
amounts of oxon and dioxon derivatives than the trans 
isomer in this liver enzyme system and on plant foliage and 
more '*CO:e from the ethoxy group in rats. 2-p- 
Dioxenethiol S-(O,O-diethyl phosphorodithioate) is de- 
graded enzymatically and on plants to products which are 
the same as or analogous to those formed from the dioxath- 
ion isomers. The three phosphorodithioates yield toxic 
oxon derivatives as photoproducts. Synthesis procedures 
are given for ['*C]ethoxy and ['*C]ring preparations of 
these compounds and for several of their unlabeled oxida- 
tive degradation products, some obtained by peracid oxi- 
dation. (Author abstract reprinted by permission of the 
American Chemical Society) 


76-2379. Greenhalgh, R.; Marshall, W. D. (Chem. Biol. 
Res. Inst., Agric. Canada, Ottawa, Ontario, Canada). Ul- 
traviolet irradiation of fenitrothion and the synthesis of the 
photolytic oxidation products. J. Agric. Food Chem. 24(4): 
708-713; 1976. (23 references) 

The ultraviolet irradiation of fenitrothion in oxyge- 
nated solutions produced isomerization, oxidation, and 
solvolysis. In hexane, both the P=S and the ary! methyl 
group were oxidized to give fenitrooxon and formylfenit- 
rothion. Small amounts of denitrofenitrothion were also 
formed. Irradiation in methanol gave carbomethoxyfenit- 
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rothion formed from oxidation followed by solvolysis. 
Isomerization of fenitrothion to its S-methyl isomer took 
place on a small scale in all solvents; however, no S-aryl 
isomer was detected. Irradiation of hydroxymethylfenit- 
rothion in hexane readily gave formyl- and carboxyfenit- 
rothion. This supports the suggestion that hydroxymethyl- 
fenitrothion is a reactive intermediate formed in the photo- 
lysis of fenitrothion. Several potential oxidation products, 
hydroxymethyl, formyl, carboxy, and carbomethoxy 
analogues of fenitrothion and fenitrooxon were prepared 
together with the S-aryl isomer. The mass spectral (MS) 
and nuclear magnetic resonance (NMR) data, gas 
chromatographic (GC), and thin-layer chromatographic 
(TLC) properties of these compounds and other fenitroth- 
ion derivatives are given. (Author abstract reprinted by 
permission of the American Chemical Society) 


76-2380. Plimmer, J. R.; Klingebiel, U. I. (Agric. Envi- 
ron. Qual. Inst., Agric. Res. Serv., Beltsville, MD 20705). 
Photolysis of hexachlorobenzene. J. Agric. Food Chem. 
24(4): 721-723; 1976. (12 references) 
Photodecomposition of hexachlorobenzene ex- 
posed to sunlight as a crystalline material or on silica gel 
was extremely slow and no photodecomposition products 
were identified. This photodecomposition was sensitized 
by diphenylamine, but not by benzophenone. Photolysis in 
methanol or hexane with light of wavelengths greater than 
260 or 220 nm, respectively, was rapid and the anticipated 
products of reductive dechlorination (pentachlorobenzene 
and tetrachlorobenzene) were obtained in each case. In 
addition, an unexpected photochemical reaction between 
hexachlorobenzene and methanol resulted in the forma- 
tion of small amounts of pentachlorobenzyl! alcohol and 
traces of another photoproduct that was probably a tet- 
rachlorodi (hydroxymethyl) benzene. (Author abstract re- 
printed by permission of the American Chemical Society) 


76-2381. Yost, G. A.; Miller, L. L.* (Chem. Dep., Col- 
orado State Univ., Fort Collins, CO 80521). Controlling 
photolability of N-(a-trichloromethylbenzyl)aniline insec- 
ticides. J. Agric. Food Chem. 24(4): 724-727; 1976. (6 re- 
ferences) 

The products and relative rates of photolysis of 
N-(a-trichloromethyl- p-alkoloxybenzyl) anilines were 
studied using 3:2 tetrahydrofuran-H2O solutions and 
3100-A light. The 4-methoxy-, 4-methyl-, and 
4-chloroaniline derivatives give similar products. The rate 
of the 4-methoxy is, however, much faster. A mechanism 
involving charge transfer from the aniline to the 
trichloromethyl group is proposed. The 2,4- 
dichloroaniline derivative also reacts slowly, but by a dif- 
ferent pathway. This compound also has insecticidal activ- 
ity. (Author abstract reprinted by permission of the 
American Chemical Society) 


76-2382. Zepp, R. G.; Wolfe, N. L.; Gordon, J. A.; 
Fincher, R. C. (Environ. Res. Lab., U.S. Environ. Pro- 
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tect. Ag., Athens, GA 30601). Light-induced transforma- 
tions of methoxychlor in aquatic systems. J. Agric. Food 
Chem. 24(4): 727-733; 1976. (41 references) 

The light-induced decomposition of methoxychlor 
was Studied in hexane, distilled water, and several natural 
samples. Product studies indicate that the primary photo- 
chemical process for methoxychlor is the same as that for 
DDT—cleavage of one of its carbon-chlorine bonds to 
form free-radical intermediates. Subsequent reactions of 
these intermediates with themselves, oxygen, or the sol- 
vent determine the nature of the products. In distilled 
water, the major product is 1,1-bis(-methoxyphenyl)- 
2,2-dichloroethylene (DMDE), a DDE analogue. A proce- 
dure was developed for computing the direct photolysis 
rates of pesticides in the aquatic environment. Using this 
procedure, we estimated that the direct photolysis half- 
lives of methoxychlor and DDT near the surface of a water 
body are 4.5 months and greater than 150 years, respec- 
tively. Direct photolysis of both DMDE and DDE by sun- 
light was found to be very rapid. The photolysis rate of 
methoxychlor under sunlight was found to be much more 
rapid in several natural water samples (half-lives of 2 to 5 
hr) than in distilled water. These results indicate that 
photochemical processes other than direct photolysis 
cause rapid degradation of methoxychlor in some aquatic 
environments. (Author abstract reprinted by permission of 
the American Chemical Society) 


76-2383. Schaefer, C. H.; Dupras, E. F., Jr. (Mosquito 
Contr. Res. Lab., Univ. California, Fresno, CA 93727). 
Factors affecting the stability of Dimilin in water and the 
persistence of Dimilin in field waters. J. Agric. Food Chem. 
24(4): 733-739; 1976. (13 referenc 

Dimilin (1-(4-chlo1 uphenyl)- 3-(2,6- 
difluorobenzoyl) urea), a very promising new mosquito 
control agent, persists in water long enough to accomplish 
mosquito control but does not have long-term stability in 
water. Persistence of this compound in water appears to be 
limited due to hydrolysis and to adsorption onto organic 
matter. It is least stable when water temperature and pH 
are both relatively high. Its persistence is not greatly af- 
fected by sunlight or by microorganisms. Application of a 
25% wettable powder formulation disperses the active in- 
gredient throughout water, but application of technical 
material in ethanol or of a 2.07 Ib of active ingredient/gal of 
flowable liquid formulation causes a much greater con- 
centration in the upper water levels for up to 3 days. 
(Author abstract reprinted by permission of the American 
Chemical Society) 


76-2384. Saltzman, S.; Mingelgrin, U.; Yaron, B. (Div. 
Soil Residues Chem., Inst. Soils Water, Agric. Res. Org.. 
Voicani Cent., Bet Dagan, Israel). Role of water in the 
hydrolysis of parathion and methylparathion on kaolinite. J. 
Agric. Food Chem. 24(4): 739-743; 1976. (15 references) 
Oven-dried kaolinite has a catalytic effect upon 
parathion and methylparathion hydrolysis. Addition of 





Monitoring and Residues 


4 
water to kaolinite, in the linfits of sorbed water, affected 
the degradation kinetics of both insecticides and increased 
the degradation rate. A slight increase in the moisture 
content above that corresponding to sorbed water results 
in a steep decrease in the degradation rate. Following 
hydrolysis, part of the organophosphate hydrolysis pro- 
duct is fixed at the clay surface. The data obtained suggest 
that water molecules associated with the exchangeable 
cations participate in the hydrolysis. (Author abstract re- 
printed by permission of the American Chemical Society) 


76-2385. Beland, F. A.; Farwell, S.O.; Robocker, A. E.;: 
Geer, R. D.* (Dep. Chem., Montana State Univ., Boze- 
man, MT 59715). Electrochemical reduction and anaerobic 
degradation of lindane. J. Agric Food Chem. 24(4): 753- 
756; 1976. (18 references) 

The anaerobic reduction of lindane (y-1,2,3,4,5,6- 
hexachlorocyclohexane) in sewage sludge and soil is com- 
pared with its electrochemical reduction in dimethy] sul- 
foxide (Me2SO). Benzene was found to be an anaerobic 
reduction product along with the previously recognized 
y-BTC (y-3,4,5,6-tetrachlorocyclohexane). The elec- 
trochemical reduction of lindane at a mercury coated 
platinum electrode has a single wave at -1.520 V vs. SCE. 
y-BTC was found to be an intermediate in the reduction to 
benzene at this potential. No other intermediate chlori- 
nated compounds were detected in either type of reduc- 
tion. This is another example of the modeling of anaerobic 
reduction of halogenated compounds by electrochemical 
reduction. (Author abstract reprinted by permission of the 
American Chemical Society) 


76-2386. Pretanik, J. S.; Childs, E. A. (Low Acid Pro- 
cessed Foods Evaluation Sect., Bureau Foods, Food Drug 
Adm., Washington, D.C. 20036). Degradation of carbaryl 
following thermal processing. J. Agric. Food Chem. 24(4): 
779-781; 1976. (10 references) 

Experiments were undertaken to determine if car- 
baryl underwent further degradation in green beans during 
storage after thermal processing. Experimental variables 
were (a) enamel-lined cans vs. glass jars, (b) distilled water 
vs. 2% brine solution, and (c) presence or absence of 
beans. Carbaryl (> 90%) was degraded during thermal 
processing. Further significant degradation occurred only 
in samples containing 2% brine and processed in enamel- 
lined cans. (Author abstract reprinted by permission of the 
American Chemical Society) 


76-2387. Bidner, T. D.; Hembry, F. G. (Louisiana State 
Univ., Baton Rouge, LA). Hexachlorobenzene con- 
taminated beef carcasses. J. Anim. Sci. 43(1): 226; 
1976. 


__ Carcass distribution of HCB and the feasibility of 
mixing lean meat from contaminated carcasses with un- 
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contaminated fat to produce ground beef of acceptable 
HCB levels was studied using 6 steer carcasses with HCB 
levels of .65 to 2.4 ppm. HCB contamination was equally 
distributed throughout the carcass with major fat deposits 
having mean values for the 6 carcasses of 1.33, 1.24, 1.28, 
and 1.29 ppm for subcutaneous, kidney, intramuscular, 
and intermuscular, resp. Carcass composite sample mean 
HCB for 6 carcasses was 1.35, while wholesale cuts had an 
average of 1.31 ppm. Ground beef from 6 carcasses diluted 
with uncontaminated fat to 18.4 fat had .45 ppm HCB. This 
compared to acalculated HCB of .44 ppm from the compo- 
site lean. HCB levels in ground beef from four or six 
carcasses was lowered below .5 ppm by adding uncon- 
taminated fat. However, HCB content could not be de- 
creased to this level in two carcasses with original HCB 
levels of 2.1 and 2.4 ppm and still have less than 30% fat in 
the ground beef. 


76-2388. Bodyfelt, F. W.; Morgan, M. E.: Scanlan, R. 
A.: Bills, D. D. (Dep. Food Sci. Technol., Oregon State 
Univ., Corvallis, OR 97331). A critical study of the multiuse 
polyethylene plastic milk container system. J. Milk Food 
Technol. 39(7): 481-485; 1976. (17 references) 

A study was made of the tendency for multiuse 
polyethylene milk containers to absorb chemical conta- 
minants. The efficacy of the currently used contaminant 
detector was also evaluated. The required contaminant 
detector device failed to detect the absorption of 11 of 16 
common chemical stbstances by multiuse polyethylene 
plastic milk containers. The detector did not respond to 
containers which had been treated with three of four diffe- 
rent pesticides (DDT, malathion, and 2,4-D) and two forms 
of toxic salt solutions (lead arsenate and copper sulfate). 
The detector did respond to an emulsified form of DDT. It 
is suggested that the properties of the material for a mul- 
tiuse milk container should match or exceed those of the 
conventional flint glass bottle, as related to ease of clean- 
ing, inert characteristics, porosity, and solubility or ab- 
sorption of chemical substances. Milk stored in five of 
eleven bottles passed by the detector either contained 
pesticide residues in excess of legal tolerance limits or had 
objectionable off flavors. A recently introduced returnable 
milk container constructed from polycarbonate resin 
should be evaluated in this same manner. 


76-2389. Thomas, K. P.; Rowlands, D. G. (Pest Infesta- 
tion Control Lab., Min. Agric. Fish. and Food, London 
Road, Slough, Berks, England). The uptake and degrada- 
tion of pirimiphos-methyl by cheshire cheese. J. Stored 
Prod. Res. 11(1): 53-56; 1975. (4 references) 
Experiments were conducted to determine the con- 
tamination expected in cheese standing on pirimiphos- 
methyl-treated shelving, and whether these residues were 
altered during storage. A clean wooden plank was treated 
at 440 mg/M? with 0.06 wg pure '*C-ring-labeled 
pirimiphos-methy] which had been diluted with 43 mg of 
unlabeled insecticide and dissolved in 5 + 35 ml 
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acetone/water mixture. A new 48 lb cloth-wrapped cheese 
was placed on this board and stored at 10°C. At seven day 
intervals the cheese was turned to stand on alternate ends 
in the normal storage practice. Rapid uptake of 
pirimiphos-methy] was noted in the cloth with levels up to 
140 ppm being found. Penetration into the cheese, how- 
ever, was much slower and apart from minute traces in the 
1/4 in-1/2 in layer, most of the contamination was confined 
to the outer 1/4 in. Sections taken after 30 and 47 days of 
storage showed maximum penetration to be only 4 mm into 
the cheese. After turning the cheese, some of the pesticide 
was initially lost from the end previously in contact with 
the treated surface, but then exposed to the air. Break- 
down of the pirimiphos-methyl took place in the cloth 
wrapper, but only to a very small extent. No breakdown 
occurred in the cheese. The acute oral LDSO of 
pirimiphos-methyl for female rats is 2050 mg/kg. It is con- 
cluded that there is no toxicological objection to the use of 
pirimiphos-methy]! for the fabric treatment of cheese 
stores. 


76-2390. Duiven, P. (Nederls. Inst. Onderzoek Zee, 
Postbus 59, Texel, The Netherlands). Vondst van een 
levende grauwe pijlstormvogel Puffinus griseus bij Den Hel- 
der [A living Sooty Shearwater Puffinus griseus found at 
Den Helder.| Limosa 47(3-4): 144-5; 1974. (1 reference) 
(Dutch) 

A living Sooty Shearwater was caught by hand and 
observed until it died 3 days later. It behaved normally 
while alive and death was unexpected. An analysis of the 
abdominal fat found the following: pentachlorobenzene, 
0.03 ppm; hexachlorobenzene, 0.40 ppm; PCBs, 10.3 ppm; 
a-BHC, 0.23, ppm; B-BHC, 0.06 ppm; y-BHC, 0.04 ppm; 
dieldrin, 0.94 ppm; p,p'-DDE, 3.21 ppm; p,p'-DDD, 0.62 
ppm, andp,p’-DDT, 2.31 ppm. The cause of death was not 
attributed to these concentrations of chlorinated hyd- 
rocarbons but rather to the possible ingestion of oil from a 
spill. 


76-2391. Uspenskiy, I. V.; Popova, I. A. (Inst. Med. 
Parasitol. Tropical Med., Min. Health, Moscow, USSR). 
Sokhranyayemost v prirode metationa — pestitsida iz grupy 
fosfororganicheskikh soedineniy. [ Environmental persis- 
tence of metathion — a pesticide in the group of organic 
phosphorus compounds. | Med. Parazitol. Parazit. Bolezni 
43(1): 105-106; 1974. (6 references) (Russian) 

The retention of organic phosphorus compounds in 
nature was studied by determining the presence of pes- 
ticides in treated substrates significant for the control of 
ticks and other bloodsucking insects. The compound 
metathion (fenitrothion), was selected for the persistence 
experiment under natural conditions in a location infested 
with tick encephalitis. Square sections, 0.25 ha in area, 
situated in a birch-deciduous wood were treated twice with 
an aqueous metathion emulsion. The concentration of the 
working emulsion was 0.5-1%, and the application rate 
18-20 ml/m?. For determination of the toxicant concentra- 
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tion samples (100-200 g) of the surface litter, soil, and grass 
were taken over different intervals of time. Thin-layer 
chromatography was performed three times for each sam- 
ple. Metathion was not detected in any sample on days 25 
and 40 and only in traces in grass and surface litter on the 
6th-7th days. Correlation between retention and dosage 
was only vaguely indicated. Higher doses resulted in 
higher residue levels, but not longer retention time. Other 
previously tested organic phosphorus compounds were 
not retained substantially longer than metathion. It was 
concluded that this pesticide group could only be utilized 
for short-term control of the acarids that transmit tick 
encephalitis. 


76-2392. D’Ercole, A. J.; Arthur, R. D.; Cain, J. D.; 
Barrentine, B. F. (Dep. Biochem., Mississippi State Uni- 
v., Mississippi State, MS 39762). Insecticide exposure of 
mothers and newborns in a rural agricultural area. Pediat- 
rics 57(6): 869-874; 1976. (23 references) 

Over a one year period in 1972-1973, 350 maternity 
patients admitted to three small community hospitals in 
the Mississippi Delta were tested for serum pesticide 
levels; their newborn infants were also studied. p,p'-DDE 
was found in all subjects and most subjects had at least one 
other DDT metabolite. Except for BHC and dieldrin, in- 
secticide residue levels were higher in black patients than 
in whites. Total DDT residues in the umbilical cord blood 
averaged 36.2% of the maternal values. Rural patients 
tended to have higher DDT residues than urban subjects, 
but the difference was not significant. Significant insec- 
ticide residues were found in premature newborns as early 
as 20 wk of gestation. Insecticide residues were not corre- 
lated with maternal age, sex of the newborn, or birthweight 
of the newborn, and no newborn had signs or symptoms 
consistent with acute chlorinated hydrocarbon poisoning. 
The incidence of congenital anomalies did not differ from 
that of the general population. 


76-2393. Walker, A. (Nat. Vegetable Res. Stn., Welles- 
boume, Warwick, England). Simulation of herbicide per- 
sistence in soil. I. Simazine and prometryne. Pestic. Sci. 
7(1): 41-49; 1976. (23 references) 

The effects of soil temperature and soil moisture 
content on the rates of degradation of simazine and prom- 
etryne were measured under controlled conditions. The 
time for 50% disappearance of simazine in a sandy loam 
soil varied from 37 days at 25°C and 13% soil moisture to 
234 days at 15°C and 7% soil moisture. With prometryne, 
changes in soil moisture content had a greater effect on the 
rate of loss than similar changes with simazine. The time 
for 50% disappearance at 25°C was increased from 30 to 
590 days with a reduction in soil moisture content from 14 
to 5%. With both herbicides, the rate of degradation in- 
creased as the initial herbicide concentration decreased 
and the data suggests that a hyperbolic rate law may be 
more appropriate than simple first-order kinetics. Degra- 
dation curves for three separate field applications of the 
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two herbicides were simulated using the laboratory data 
and the relevant meteorological records in a computer 
program. A close fit to the observed pattern of loss of 
incorporated prometryne was obtained, but prometryne 
surface-applied was lost rapidly during the first 30-40 days 
after application. This initial rapid loss could not be pre- 
dicted by the program. With simazine, the patterns of loss 
of surface and incorporated treatments were similar, but 
the simulation model tended to overestimate residue 
levels. Possible reasons for the discrepancies are discus- 
sed. (Author abstract by permission) 


76-2394. Walker, A. (Nat. Vegetable Res. Stn., Welles- 
boume, Warwick, England). Simulation of herbicide per- 
sistence in soil. II. Simazine and linuron in long-term exper- 
iments. Pestic. Sci. 7(1): 50-58; 1976. (10 references) 

The rates of degradation of simazine and linuron 
were measured in soil from plots not treated previously 
with these herbicides. Degradation of both compounds 
followed first-order kinetics and soil temperature and soil 
moisture content had a marked effect on the rate of loss. 
With linuron, half-lives increased from 36 to 106 days with 
a reduction in temperature from 30° to 5°C at 4% soil 
moisture, and from 29 to 83 days at 12% soil moisture. 
Similar temperature changes increased the half-life of 
simazine from 29 to 209 days and from 16 to 125 days at soil 
moisture contents of 4 and 12% respectively. A computer 
program which has been developed for simulation of her- 
bicide persistence was used in conjunction with the 
laboratory data and the relevant meteorological records 
for the years 1964 to 1968 in order to test the model against 
previously published field persistence data for the two 
herbicides. The results with simazine showed a close cor- 
respondence between observed and predicted residue 
levels but those for linuron, particularly in uncropped 
plots, were satisfactory for limited periods only. (Author 
abstract by permission) 


76-2395. Burkhard, N.; Guth, J. A. (Ciba-Geigy Ltd., 
Agrochem. Div., Basel, Switzerland). Photodegradation of 
atrazine, atraton and ametryne in aqueous solution with 
acetone as a photosensitiser. Pestic. Sci. 7(1): 65-71; 1976. 
(13 references) 

The use of acetone as a photosensitizer in studies 
on the rate of photodegradation of atrazine, atraton, and 
ametryne in diluted aqueous solutions increased degrada- 
tion 3- to 11-fold. The mechanism of the sensitized photo- 
reaction was studied. The photochemical stability in- 
creased in the order methylthio- < chloro- < methoxy- 
1,3,5-triazines. Sensitized photolysis of atrazine, amet- 
ryne, and atraton yielded the analogous two de-N-alkyl- 
and the de-N,N’-dialkyl- products as well as the corres- 
ponding hydroxytriazines; irradiation of ametryne also re- 
sulted in the formation of de(methylthio)-1 3 ,5-triazines. 
With the exception of de(methylthio)triazine formation, 
sensitized photodecomposition of these triazine her- 
bicides yields no other breakdown products than those 
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obtained by enzymatic and chemical reactions. (Author 
abstract by permission) 


76-2396. El-Zorgani, G. A. (Agric. Res. Corp., Wad Me- 
dani, Sudan). Residues of organochlorine insecticides in 
some fishes and birds in the Gezira of Sudan. Pestic. Sci. 
7(2): 150-152; 1976. (5S references) 

Twenty-eight specimens representing five types of 
fish and five types of birds from the Gezira Research Farm, 
Wad Medani, Sudan, were analyzed for residues of or- 
ganochlorine insecticides. All fish muscle samples were 
found to contain p,p'-DDE, p,p'-TDE, and p,p’-DDT in 
total concentrations ranging from 0.27 to 16.0 mg/kg. In 
addition to DDT-type residues, dieldrin (HEOD) was also 
found in the majority of bird samples. Concentrations in 
bird breast muscle ranged from 0.07 to 5.5 mg/kg. When 
bird liver samples were examined they were found to con- 
tain higher residues than the breast muscle in nearly all 
cases. (Author abstract by permission) 


76-2397. Dejonckheere, W.; Steurbaut, W.; Kips, R. H. 
(Dep. Crop Protect. Chem., Fac. Agric. Sci., State Univ. 
Gent, B-9000 Ghent, Belgium). Influence of artificial rain- 
fall and washing on the benomyl and thiophanate-methyl 
residue content in lettuce. Pestic. Sci. 7(2): 161-170: 1976. 
(8 references) 

Experiments have been carried out to investigate 
the influence of artificial rainfall, applied during the grow- 
ing season of lettuce in a glasshouse, and washing of the 
sample prior to analysis on the residue content of the crop 
treated with the systemic fungicides benomy! and 
thiophanate-methyl. The results show that if artificial rain- 
fall is applied, treatment with a threefold dose of 
thiophanate-methyl, compared to benomyl, results in 
about the same residue content at harvest time. Applying 
artificial rainfall during the growing season leads to a re- 
sidue level on the average 54.7% lower for benomyl and 
60.2% for thiophanate-methyl compared to no sprinkling. 
If the sample is thoroughly rinsed with water prior to 
analysis the figures obtained are 34.6% with and 39.3% 
without artificial rainfall for benomy!l and 56.9 and 71.3% 
respectively for thiophanate-methyl. The combined effect 
of both treatments is a residue content reduction of 70.4% 
for benomyl and 88.8% for thiophanate-methyl. (Author 
abstract by permission) 


76-2398. Cox, J.; Pinegar, J. A. (Tropical Products Inst., 
London WC1X 8LU, England). Benomyl residues in 
bananas. Pestic. Sci. 7(2): 193-200; 1976. (7 references) 

An ultraviolet spectrophotometric and a mic- 
robiological assay were used to determine residues of be- 
nomy] and its derivative carbendazim on banana skin and 
pulp. Two alternative procedures for the purification of 
pulp extracts are described and recovery values from 
laboratory-treated bananas are compared. The average 
residue determined in the pulp was 6.4% of the total for the 
whole fruit. (Author abstract by permission) 
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76-2399. Archer, T. E. (Dep. Environ. Toxicol., Univ. 
California, Davis, CA 95616). Stability of DDT in foods and 
feeds, transformation in cooking and food processing, re- 
moval during food and feed processing. Residue Rev. 61: 
29-36; 1976. (47 references) 

DDT residues may be found in many sources of 
food and animal feeds. Although these residues may be of 
low levels, under certain conditions they can be persistent 
and stable. Specific commercial and home-preparative 
conditions can reduce and produce changes in the DDT 
levels present on most commodities. Several processes 
and procedures have been developed for the intentional 
removal or decontamination of DDT and other or- 
ganochlorine compound residues on marketable human 
foods and animal feeds. Generally, these products are 
considered safe for human or animal consumption al- 
though it is extremely difficult to predict the effect of 
long-term exposure to even small amounts of pesticides. 
(Author abstract by permission) 


76-2400. Bevenue, A. (Coll. Trop. Agric., Univ. Hawaii, 
Honolulu, HI). The “‘bioconcentration’’ aspects of DDT in 
the environment. Residue Rev. 61: 37-112; 1976. (217 refer- 
ences) 

An attempt has been made to illustrate the concept 
of the term “*bioconcentration’’ as applied to DDT and its 
cumulative effect in living organisms, from the micro size 
living creature to the large and more complex mammal, 
including man. Data on DDT residues in the soil, air, and 
water are presented together with the rationale of various 
investigators regarding the transfer of the residues from 
these various media to living organisms. Data on DDT 
residues in the biota are also presented, together with 
appropriate comments and conclusive thoughts of the in- 
vestigators. The wild bird thin-eggshell phenomenon and 
the possible relation of this effect to DDT in the environ- 
ment are discussed. DDT, as it is related to the human 
population, is discussed in terms of its presence in the 
body tissue and blood of the human. Possible differences 
in residue levels in humans of different sex and ethnic 
origin are also noted. (Author abstract by permission) 


76-2401. Leclerc, H. (Inst. Pasteur Lille, Lille, France). 
Quelques reflexions sur les problemes ‘“‘eau et sante.’’ [A 
few comments on “water and health’ problems.| Rev. 
Prat. 26(26): 1882-1883; 1976. (French) 

Organic micropollutants, such as phytotoxins, pes- 
ticides, and polychlorinated biphenyls, are a growing 
source of water pollution and health hazards. Statistical 
studies in the United States on two sources of city water 
supply have correlated a significant increase in stomach 
cancer with nitrate-contaminated water. Such problems 
should be approached by first researching and defining 
biological and chemical risks, defining acceptable risks, 
and establishing prevention and control at the industrial 
source. 
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76-2402. Goldbach, R. W.; Van Genderen, H.;: 
Leeuwangh, P. (Inst. Vet. Pharmacol. Toxicol., Univ. 
Utrecht, Utrecht, The Netherlands). Hexachlorobutadiene 
residues in aquatic fauna from surface water fed by the river 
Rhine. Sci. Total Environ. 6(1): 31-40; 1976. (6references) 

A study was begun in 1972 to determine if the 
presence of hexachlorobutadiene (HCBD) in inland waters 
of the Netherlands fed by the Rhine could affect the aqua- 
tic fauna or could have consequences for public health. 
The study concentrated on the waters in the Ketelmeer. 
HCBBD levels in ppb in water samples of the river IJssel, 
Ketelmeer, and IJsselmeer were: IJssel 0.13; Ketelmond 
0.13; Ketelbrug 0.20; IJsselmeer buoy 12 0.07; IJsselmeer 
buoy Houtrib 0.05. HCBD total body weight residue levels 
found in Ketelmeer fish varied between 0.11 and 2.04 ppm. 
No accumulation could be detected in any specific organ. 
There was no correlation between age of the fish and the 
amount of HCBD residue. Due to this lack of correlation 
between age and HCBD residue levels and the absence of 
bioaccumulation in food chains to higher trophic levels, it 
is suggested that the half-time in fish is short. It is noted 
that the HCBD concentrations in the water of the Ketel- 
meer were three orders of magnitude lower than those 
found in aquatic animals. 


76-2403. Petrocelli, S. R.; Anderson, J. W.; Hanks, A. 
R. (Dep. Biol., Texas A & M Univ., College Station, TX 
77843). Seasonal fluctuations of dieldrin residues in the tis- 
sues of the marsh clam, Rangia cuneata, from a Texas es- 
tuary. Tex. J. Sci. 26(3/4): 443-448; 1975. (23 references) 

The marsh clam, Rangia cuneata, was collected 
from Trinity Bay, Chambers County, Texas over a one- 
year period and analyzed for dieldrin by gas-liquid 
chromatography. Rangia collected in October and De- 
cember of 1970 had lower residues of dieldrin than those 
collected in February, April, and July of 1971. Mean levels 
in October and December were 7.9 and 6.8 ppb, respec- 
tively, while in February, April, and July they were at least 
twice as high; 16.4, 16.6, and 14.8 ppb. Several possible 
explanations for seasonal fluctuations of insecticide re- 
sidues in the tissues of estuarine organisms are offered. 


76-2404. Corvi, C.; Vogel, J.; Yter, C.; Dallmayr, I. 
(Lab. Canton. Chim., Geneva, Switzerland). Evolution de 
la teneur en pesticides organochlores dans les fromages a 
pate dure italien. [Organochlorine pesticide residues in 
hard Italian cheeses. | Trav. Chim. Aliment. Hyg. 67: 147- 
153; 1976. (6 references) (French) 

Although contamination with pesticide residues of 
Swiss milk products has markedly declined over the last 
several years, contamination of imported hard Italian 
cheeses with organochlorine pesticides remains high. The 
“temporary limits’’ for imported cheese in Switzerland 
are: lindane, 0.200 ppm; a + B + y-BHC, 0.200 ppm; HCB, 
0.300 ppm; heptachlor and heptachlor epoxide, 0.125 ppm; 
dieldrin and aldrin, 0.125; and DDT, TDE, and DDE, 1.250 
ppm. Methods were devised for sampling and 
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homogeneity testing in single cheeses and large lots at 
warehouses. Analysis of 102 cheese samples revealed that 
although there was a decrease in pesticide residues over 
the last several years, 67 exceeded the ** practical tempor- 
ary limits;’’ 20 of these by more than 100%. Most fre- 
quently a- and B-BHC residues were involved, but occa- 
sionally DDT and dieldrin also exceeded the limits. 
Stronger measures are recommended for preventing ex- 
cessive amounts of residues in Italian cheeses imported to 
Switzerland. 


76-2405. Meijers, A. P.; Van Der Leer, R.C.(KiwaNV, 
Rijswijk 2109, The Hague, The Netherlands). The occurr- 
ence of organic micropollutants in the river Rhine and the 
river Maas in 1974. Water Res. 10(7): 597-604; 1976. 

Chlorinated hydrocarbons and compounds causing 
cholinesterase inhibition were determined in the water of 
the rivers Waal and Maas. Only small concentrations of 
hexachlorobenzene and a- and y-hexachlorocyclohexane 
were found regularly. Their concentrations have been at 
the level of 0.1-0.2 ug/l for some years. Hardly any differ- 
ence was noted between the river Waal and the river Lek, 
whereas the river Maas had a much lower level of con- 
tamination. Rapid sand filtration lowered the content only 
very slightly and sometimes not at all. The content of 
polychlorinated biphenyls was found to be about 0.3 g/l. 
The following cholinesterase inhibitors were found: 
methyl parathion, malathion, dimethoate, diazinon, and 
carbary1. In the Rhine these compounds have decreased in 
concentrations since 1973. In the river Maas the levels of 
cholinesterase inhibitors are low and stable with an aver- 
age of 0.06 ug/l. 


76-2406. Miller,C.H.; Monaco, T.J.;Sheets,T.J.(Dep. 
Hort. Sci., North Carolina State Univ., Raleigh, NC 
27607). Studies on nitralin residues in soils. Weed Sci. 24(3): 
288-291; 1976. (9 references) 

Experiments involving the application of nitralin 
[4-(methylsulfonyl)- 2,6-dinitro- N,N- dipropylaniline] at 
0.56, 1.12, or 1.68 kg/ha on each of three successive plant- 
ings of pickling cucumbers (Cucumis sativus L. * Explore- 
r’) were conducted during a two-year period. Residues of 
nitralin in soil increased with rate and number of applica- 
tions. Nitralin residues accumulated to higher concentra- 
tions in a soil with 2.9% organic matter than in a soil with 
0.7% organic matter. However, cucumber plants were 
injured less in the soil with the highest concentrations of 
herbicide. Oats (Avena sativa L. *Carolee’) planted follow- 
ing cucumbers were injured by nitralin residues resulting 
from the highest application rates. Bioassays and chemical 
analyses suggested that no appreciable soil residues of 
nitralin remained during the succeeding year. (Author 
abstract by permission) 


76-2407. Ketchersid, M. L.; Merkle, M. G. (Texas Ag- 
ric. Exper. Stn., College Station, TX 77843). Dissipation 


76-2405—10 


and phytotoxicity of sodium azide in soil. Weed Sci. 24(3): 
312-315; 1976. (6 references) 

The dissipation of sodium azide (NaNs) from soil 
was significantly affected by pH, soil moisture, and rela- 
tive humidity (RH). Loss was more rapid from acid than 
from alkaline soils. Moist soil (20 to 60% field capacity) or 
air dry soil in a moist environment (100% RH) lost NaNs 
more rapidly than air dry soil in a dry (0% RH) environ- 
ment. However, dissipation was decreased when soil 
moisture exceeded 60% field capacity. Degree of leaching 
and phytotoxicity of NaNs was not affected by soil pH. 
Bioassay studies indicated that 10 ppm NaNs in the soil 
significantly reduced germination and growth in plant 
species tested. At concentrations of NaNs below 10 ppm, 
plant germination was often delayed but normal growth 
occurred after NaNs dissipation. (Author abstract by per- 
mission) 


76-2408. Yeo, R. R.: Dechoretz. N. (Agric. Res. Serv., 
Davis, CA 95616). Diquat and copper-ion residues in 
salmon-spawning channel. Weed Sci. 24(4): 405-409; 1976. 
(31 references) 

A mixture of diquat [ 6,7-dihydrodipyrido (1,2-a: 


>’ 


2’,1'-c) pyrazinediium ion} and copper sulfate pentahyd- 
rate was applied to artificial chinook salmon (Onchorhyn- 
chus tshawytscha Wal.) spawning channels to reduce ex- 
cessive growths of algae [Cladophora glomerata (L.) 
Kutz]. Juvenile salmon were not harmed by the applica- 


tions. A concentration of 100 ppb w/w* diquat plus 150 ppb 
copper-ion was maintained for 3 hr. The alga was control- 
led satisfactorily for distances up to 0.5 km per treatment. 
Each treatment consisted of one to three applications, 
each made on consecutive days. Water temperature was 
11.2°C during three winter applications and 15.5°C 
during a spring application. Diquat was rapidly sorbed 
out of the treated water to 3.8 ppb at 1.6 km. Copper- 
ion residues dissipated to 60 ppb at 1.6 km. (Author 
abstract by permission) 


76-2409. Robinson, E. L. (Field Crops Res. Lab., Agric. 
Res. Serv., Athens, GA 30604). Herbicide distribution in a 
block of soil. Weed Sci. 24(4): 420-421; 1976. (21 refer- 
ences) 

A technique of collecting contiguous soil samples 
was developed that showed the distribution of nitralin 
[ 4-(methylsulfonyl)- 2,6-dinitro- N,N-dipropylaniline ] in 
the soil profile. About 60 days after the herbicide was 
applied and incorporated with a disk harrow, the soil was 
sampled from two sites in 1968, five sites in 1969, and five 
sites in 1970. Bioassays that utilized root lengths of grain 
sorghum [Sorghum bicolor (L.) Moench * Dekalb 57E’ | 
indicated large variation in herbicide concentrations 
among adjacent or on contiguous soil samples. (Author 
abstract by permission) 


76-2410. Gingerich, L. L.; Zimdahl, R. L. (Velsicol 
Chem. Corp., Chicago, IL 60611). Soil persistence of isop- 
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ropalin and oryzalin. Weed Sci. 24(4): 431-434; 1976. (21 
references) 

The aerobic rate of disappearance of isopropalin 
(2,6-dinitro- N,N-dipropyl- cumidine) was slower than 
that of oryzalin (3,5-dinitro- N*,N‘*-dipropyl sul- 
fanilamide) in soil. The aerobic half-lives for isopropalin 
were 3.5 months and 13.3 months and for oryzalin 1.40 
months and 4.35 months at 30 and 15°C respectively. A 
simple system was devised to create anaerobiosis in soil at 
80% of field capacity. Both herbicides dissipated more 
rapidly under anaerobic conditions. The first order half- 
lives at 30°C in anaerobic soil were 0.17 months for isop- 
ropalin and 0.34 months for oryzalin. Neither first ,second, 
nor half order kinetics were clearly superior in describing 
the degradation processes. Arrhenius activation energies 
suggested that the degradation processes were non- 
biological. (Author abstract by permission) 


76-2411. Iwanade, T. (Div. Plant Dis. Pest. Insects, 
Kanagawa Prefect. Agric. Res. Inst., Hiratsuka, 
Kanagawa, Japan). | Studies on the residue and safe use of 
pesticides approved for wider field application. | Gyomu 
Nempo Kanagawa-Ken Nogyo Shikenjo Kenkyu Hokoku 
(Bus. Rep. Kanagawa Prefect. Agric. Res. Inst.) 1975, p. 
20-21. (Japanese) 

Experiments were carried out on the residues of 
isoxathion, (O,O-diethyl O-15-phenyl-3- isoxazolyl) phos- 
phorothioate. Minute isoxathion and fenthion granules 
were applied in soil between ridges for controlling larvae of 
beetles. After applying 9 km/10A isoxathion and fenthion, 
respectively, when planting sweet potatoes, the harvested 
potatoes and soil were analyzed. No isoxathion residue 
was detected in potatoes or soil. Fenthion (0.003 ppm) was 
detected in the potato and in soil (0.102 ppm from a depth 
of 0.15 cm, and 0.173 ppm at a depth of 15-30 cm). Results 
do not indicate excessive residues. 


76-2412. Iwanade, S. (Div. Plant Dis. Pest. Insects, 
Kanagawa Prefect. Agric. Res. Inst., Hiratsuka, 
Kanagawa, Japan). [ Experiments on the behavior of or- 
ganophosphorus pesticides in soils and in crops. | Gyomu 
Nenpo Kanagawa-Ken Nogyo Shikenjo Kenkyo Hokoko 
(Bus. Rep. Kanagawa Prefect. Agric. Res. Inst.) 1975, p. 
27. (Japanese) 

Experiments were reported on the effects of water 
washing on emptied glass bottles containing liquid pes- 
ticide formulations. After one washing with distilled water 
the wash contained a considerable amount of the pesticide, 
and after 3-5 repeated washings the content of pesticide in 
the wash was gradually reduced to aconstant value. It was 
noticed that the emptied bottle of kelthane, without a cap, 
contained a small amount of the pesticide, and washing 
could not reduce the residual amount. When an emptied 
capped bottle was washed much kelthane remained, and 
the residue was not easily removed by even five washings. 


Monitoring and Residues 


76-2413. Nose, K. (Natl. Inst. Agric. Sci., Tokyo, Ja- 
pan). | Determination of thiomalic acid-soluble mercury in 
soil.] Nippon Noyaku Gakkai Shi (J. Pestic. Sci.) 1(2): 
87-93; 1976. (Japanese) 

Methods were studied for the determination of total 
mercury in soil and of thiomalic acid-soluble mercury, * 
organic mercury, and mercury in brown rice by atomic 
absorption spectrometry of the reduced and gasified sub- 
stances. Total mercury in 13 specimens of volcanic ash in 
the Kanto area ranged from 0.07 to 0.34 ppm, and their 
malic acid-soluble mercury concentration ranged from < 
0.004-0.075 ppm. Total and malic acid-soluble mercury in 
paddy fields where no mercury had been applied were 
0.09-0.49 ppm and < 0.004-0.059 ppm, respectively. 


76-2414. Takimoto, Y.; Hirota, M.; Inoi, H.; Miyamoto, 
J. (Research Dep. Pesticides Div., Sumitomo Chem. Co. 
Ltd., Takarazuka, Hyogo, Japan). Decomposition and 
leaching of radioactive fenitrothion in 4 different soils under 
laboratory conditions. Nippon Noyaku Gakkai Shi (J. 
Pestic. Sci.) 1(2): 131-143; 1976. (54 references) 

The translocation and decomposition was studied 
of '*C-sumithion (fenitrothion or O,O-dimethyl O-(3- 
methyl- 4-nitrophenyl) phosphorothioate) in four different 
soils along with its effects on the microflora present there- 
in. The compounds were added at 10 ppm to two kinds of 
silty loam (Utsunomiya and Moriyama), Katano sandy 
loam, and Muko sandy soil kept at 25°C in the dark, under 
upland and submerged conditions. Under upland condi- 
tions, fenitrothion was decomposed with half lives of 12 to 
28 days depending on the kind of soil. 3-Methyl-4- 
nitrophenol and radioactive carbon dioxide are major de- 
composition products. 3-Methyl-4-nitrophenol formed 
during early periods of incubation amounted to 10-20% of 
the total radioactivity, while the amount of carbon dioxide 
reached about 40% after incubation for 60 days in Ut- 
sunomiya and Muko soils. Under submerged conditions, 
decomposition of fenitrothion was even more rapid, and 
aminofenitrothion, a major product, was rapidly pro- 
duced. In Moriyama and Katano soil, 50-70% of fenitroth- 
ion was converted to aminofenitrothion in 10 days. 
3-Methyl-4-nitrophenol and carbon dioxide were minor 
products. Both fungi and bacteria in Utsunomiya or 
Moriyama soils rapidly metabolize fenitrothion. Fenitroth- 
ion and its decomposition products were hardly eluted 
with water from the application site in the three loamy 
soils, while in Muko soil, with low organic matter and low 
clay content, the radiocarbons are loosely bound to the soil 
and thus migrate easily with moving water. 


76-2415. Suzuki, C.; Ono, N.; Miyamoto, J. (Res. Dep., 
Pesticides Div., Sumitomo Chem. Co. Ltd., Takarazuka, 
Hyogo, Japan). New metabolites of (+)-cis fenothrin, 
3-phenoxybenzyl (+ )-cis chrysanthemumate, in rats. Nip- 
pon Noyaku Gakkai Shi (J. Pestic. Sci.) 1(2): 151-152; 
(7 references) 

During the study of mammalian metabolism of 
(+)-cis phenothrin, three ester metabolites were isolated 
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and identified in rat feces. The male Sprague-Dawley rats 
were fed 200 mg/kg of the C-14 labeled compound, and 
65% of the radioactivity was recovered in the feces at 3 
days after treatment. The first metabolite was identified as 
3-(4'-methoxy) phenoxybenzyl (+)-cis chrysanthemu- 
mate, the second as 3-phenoxybenzyl (+)-cis pyrethrate, 
and the third as 3-(4'-hydroxy) phenoxybenzyl (+)-cis 
2-hydroxymethyl-3- (2'-E-methoxycarbonyl-_ 1’- 
propenyl)-2- methyl-l-cyclopropane carboxylate. The 
amount of the metabolites relative to the administered 
radioactivity was 1.4, 10.4, and 2.1%, respectively. 
Among other fecal metabolites recovered were trace 
amounts of 3-phenoxybenzoic acid and (+)-cis phenot- 
hrin. 


76-2416. Nakamura, S.; Asanuma, S.; Suzuki, A.; 
Kurosawa, K. (Jpn. Inst. Rural Med., Saku Gen. Hosp., 
Usuda, Nagano, Japan). [ Determination of mercury com- 
pounds in hair. Part 2.] Noyaku No Seitai Eikyo Ni Kan- 
suru Kenkyu (Studies on The Effect of Pesticides on Living 
Organisms, Nagano Prefecture) 1976, p. 55-56. (Japanese) 


Hair samples of farmers (26 men; 19 women) and 
non-farmers (26 men; 14 women) of Nagano Prefecture 
were examined for methyl mercury content. Average con- 
tents (ranges in parentheses) were: farm men, 4.0 (7.2-2.0) 
ppm; farm women, 1.9 (3.2-1.1) ppm; non-farm men, 6.1 
(11.8-3.1) ppm; non-farm women, 3.5 (6.4-2.0) ppm. Re- 
spective percentages of methyl mercury/total mercury 
were; farm men, 68.0%; farm women, 43.6%; non-farm 
men 63.6%; and non-farm women 58.5%. The data 
suggests a general tendency towards a higher methyl mer- 
cury content in non-farming people than in farming people. 


76-2417. 


Shizuoka Prefect. Off. (Shizuoka, Japan). 
| Environmental pollution due to pesticides and their re- 


sidues. | Shizuoka-Ken 50 Nenban Kogai Hakusho 
(Shizuoka Prefect. White Paper Environ. Pollut. 1975) 
Shizuoka Prefecture, 1976, p. 162-164. (Japanese) 


See also 


76-2598 
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The recent trend has become apparent of using less 
persistent and low acute toxicity pesticides for agriculture. 
Also described was the revised issue of the pesticide reg- 
ulatory law which necessitates strict standards for water 
pollution probability , toxicity, and persistence (in crops, 
soil, etc.) of pesticides. Results are reported of examina- 
tions of pesticide residues in/on 18 commercial food sam- 
ples obtained from markets. Of 22 pesticides regulated by 
the law, all were found in amounts below acceptable stan- 
dards. 


76-2418. Kosachevskaya, P. 1.; Baran, N. 1. (Inst. Med. 
Adv., Kiev, USSR). Gigyenicheskaya otsenka vody poslye 
obrabotki pochvy pestitsidom tordon-22K. [ Hygienic 
evaluation of water after soil treatment with the pesticide 
tordon-22K.] Vrach. Delo 1: 131-133; 1975. (Russian) 
The effects were presented of the herbicide 
tordon-22K, a potassium salt of 4-amino-3,5,6- 
trichloropicolinic acid (picloram), on soil and water. The 
compound was found to be relatively harmless, without 
important pharmacological or toxicological properties. Its 
permissible human dose was 1.5 mg/kg/d. At 1-10 ppm in 
the soil, it had a stimulating effect on microorganisms and 
their activity. The threshold value of the herbicide accord- 
ing to organoleptic criteria was 12 mg/l in bodies of water. 
At 12 mg/l, the BOD in water on the 7th day was increased 
by 58% compared to a control sample. Concentrations of 
60 and 300 mg/I resulted in acute O2 consumption leading 
to disappearance of Oz on the tenth day. At 60 mg/l, 
tordon-22K it could lead to oxygen depletion in water; and 
at higher doses, even to disturbances in its self-purification 
process. At the same concentrations nitrification activity 
was slowed down or ended. Based on the experimental 
data with the herbicide in open water, the maximum per- 
missible concentration should be < 12 mg/l. The use of 
tordon-22K demanded that precautions be taken against 
pollution of water for drinking and agricultural purposes. It 
should be applied to the soil on windless days, and should 
not be stored near food, fodder, fertilizer, seed, fun- 
gicides, and insecticides. Empty containers should be de- 
stroyed. Contact of tordone-22K with skin and conjunc- 
tiva of the eye as well as its inhalation must be avoided. 
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76-2419. Blejer, H. P.; Wagner, W. (Natl. Inst. Occupa- 
tional Safety and Health, Dep. HEW, Cincinnati, Ohio 
45202). Case study 4: inorganic arsenic—ambient level ap- 
proach to the control of occupational cancerigenic expo- 
sures. Ann. N.Y. Acad. Sci. 271: 179-196; 1976. (23 refer- 
ences) 

Ten epidemiological studies are reviewed — the 
first in 1948, concerning exposure to sodium arsenite 
sheep dip; and the last in 1975. Considered individually, 
each of the studies has definite limitations. Taken to- 
gether, however, they demonstrate firmly that occupa- 
tional exposure to inorganic arsenicals is carcinogenic in 3 
different tissues. Concentrations of arsenic in the urine 
and hair or tissues of children and adults in many areas of 
the United States and other countries have been found 
elevated due to ambient contamination from urban and 
natural sources, but mostly due to industrial contamina- 
tion. Increased incidences of lung cancer have been re- 
ported in industrialized areas or in areas in contact with 
agricultural sources of inorganic arsenicals. There is pre- 
sently no data to document a noncarcinogenic exposure 
level of inorganic arsenic. It is suggested that the standard 
for occupational exposure to inorganic arsenic in the Un- 
ited States be set at 2 uwg/m*, on an 8-hr time-weighted 
basis. 


76-2420. Pinto, S. S.; Nelson, K. W. (ASARCO, Inc., 
Tacoma, WA 98401). Arsenic toxicology and industrial ex- 
posure. Annu. Rev. Pharmacol. Toxicol. 16: 95-100; 1976. 
(20 references) 

Since the 1800’s biomedical reports have pointed to 
a relationship between exposure to arsenicals and cancer, 
particularly skin, lung, and leukemia-lymphatic cancers. 
Increased cancer mortality has followed prolonged oral 
administration of arsenical drugs, inhalation of insecticide 
sprays and dusts, the ingestion of contaminated wine, and 
occupational exposure to arsenic trioxide. The latent 
period for tumor development was generally 13-22 yr. One 
study showed no excess respiratory cancer among factory 
workers if the period of exposure was shorter than 25 yr 
and the level of exposure was 100 ug/m? of air or less. 
Other etiologic factors may be involved in arsenical 
cancer, including cigarette smoking, sulfur dioxide, 
chromium, and asbestos; these variables need to be 
studied more extensively. In general, the literature almost 
uniformly points to some low-grade carcinogenic activity 
by arsenic, although this is not confirmed by any animal 
model. 


76-2421. Rodnitzky, R. L.; Levin, H. S.; Mick, D. L. 
(Dep. Neurol., University Hospitals, lowa City, IA 
52242). Occupational exposure to organophosphate pes- 
ticides. Arch. Environ. Health 30(2): 98-103; 1975. (28 re- 
ferences) 

Acute organophosphate intoxication in man is well 
known to result in substantial central nervous system 
dysfunction. To test the hypothesis that similar 
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neurobehavioral abnormalities might be present 
to amild degree in workers chronically exposed to 
organophosphate pesticides, 23 such subjects were tested 
for abnormalities in memory, signal processing, vigilance, 
language, and proprioceptive feedback performance. The 
performance of the exposed workers was not deficient in 
any of the five measures assessed when compared with the 
performance of acontrol group matched for age and educa- 
tional background. Plasma and red blood cell cholines- 
terase levels were found to be in the normal range in both 
exposed and control groups, although plasma levels of 
exposed subjects were depressed somewhat below control 
values. Relative resistance of higher nervous system func- 
tions to mild chronic organophosphate exposure is 
suggested by these results. (Author abstract by permis- 
sion) 


76-2422. Cooke, A. S.; Bell, A. A.; Presti, I. (Inst. Ter- 
restrial Ecol., Monks Wood Exp. Stn., Abbots Ripton, 
Huntingdon, England). Egg shell characteristics and inci- 
dence of shell breakage for grey herons Ardea cinerea ex- 
posed to environmental pollutants. Environ. Pollut. 11(1): 
59-84; 1976. (41 references) 

Studies were made of egg shell characteristics and 
incidences of shell breakage in the grey heron Ardea 
cinerea at several colonies in eastern England. Eggs col- 
lected in the late 1960s and 1970s had significantly thinner 
shells than those collected before 1946. Shell thickness, 
shell strength, mammillary layer thickness, and palisade 
layer thickness were all inversely related to the concentra- 
tion of p,p'-DDE in the egg contents of those collected in 
1973. Shell thinning may have been due to a reduced av- 
ailability of shell components leading to depressed rates of 
shell formation. Shell breakage was positively related to 
the residue levels of p,p'-DDE or dieldrin in intact eggs. 
Shells thinner than 240 yg did not allow the eggs to survive 
incubation. It is suggested that measuring shell thickness is 
a rapid and economical bioassay for DDE levels. Shell 
thinning leads to a proportionally greater reduction in 
strength, and breakage of shells less than 240 wg was 
probably due to combined fragility and aberrant behavior 
of brooding adults. There are indications that egg residues 
of DDT and other organochlorines are decreasing, and 
shell thickness and the incidence of shell breakage are 
returning to normal. 


76-2423. Lyubchenko, P. N.; Drozdova, G. A.; 
Borodulina, O. V.; Boryachuk, Z. I.; Turaev, R. N.; ° 
Dubova, V. G. (Vladimirskiy Regional Clin. Inst., Mos- 
cow, USSR). Funktsyonalnoe sostoyanie pecheni u 
rabochikh imeyushchikh proizvodstvennyi kontakt s 
aminazinom i nekotorymi drugimi soedinyeniyami. | The 
functional condition of the liver in workers with occupa- 
tional contact with aminazine and other compounds. | Gig. 
Tr. Prof. Zabol. 9: 47-48; 1974. (7 references) (Russian) 

The effect of aminazine (chloropromazine) in dust 
form was investigated on the liver of workers in contact 
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with it and compared with that of the hepatotropic CCly 
and the hepatotoxic hexachlorane (BHC). A total of 63 
people, of whom 18 (3 men, 15 women) worked in 
aminazine production, participated. Dust concentrations 
at the plant reached 20 mg/m*; 18 people (15 men, 3 wo- 
men) handling CCL at 2-3 times permissible concentra- 
tion and 27 subjects (10 men, 17 women) working with 
pesticides at a hexachlorane concentration more than 20 
times higher than the maximum permissible dose were also 
examined. The work span in all groups ranged from 4 to 20 
yr. No liver changes were found. In 1/3 of the workers in 
contact with CCls and hexachlorane, the cholinesterase 
activity was lowered by 30-35% below the its low normal 
value. A noticeable difference in the content of free amino 
acids was found. For the A tendency toward a lower blood 
concentration was found for the majority of amino acids in 
workers on aminazine; in those exposed to CCl, the trend 
was a higher blood concentration. In all groups a signific- 
ant increase in the time for compound accumulation was 
found, especially noticeable in the CCl, group. The elimi- 
nation of all preparations from the blood was normal. This 
indicated that the absorption capacity of the hepatocytes 
was not impaired. A higher level of maximal accumulation 
of aminazine and CCl, in the respective groups pointed toa 
slower bile outflow from the liver. 


76-2424. Soboleva, L. P. (All-Union Inst. Hyg. Toxicol. 
Pestic. Polymers, Plastics, Kiev, USSR). Uprugo-vyazkie 
svoistva arterialnykh sosudov u lits kontaktiruyushchikh c 
nekotorymi pestitsidami. [The elastic-tensile properties of 
arterial walls in subjects handling some pesticides. | Gig. Tr. 
Prof. Zabol. 11: 51-53; 1975. (3 references) (Russian) 

The speed of progagation of the arterial pulse wave 
as an indicator of the elastic-tensile properties of the arte- 
rial walls was studied sphgmographically in 55 workers 
exposed occupationally to polychloropinene (strobane), in 
30 workers exposed to polychlorocamphene (toxaphene), 
in 29 workers exposed to hexachlorane (BHC), and in 85 
workers exposed to tetramethylthiuram disulfide (TMTD, 
thiram) at different times after the cessation of contact. 
The duration of the occupational exposure was more than 
5 years in 78%, and 89% of the workers were younger than 
50 years. Thirty healthy subjects without contact with 
pesticides were used as controls. Exposure to the pes- 
ticides in question was found to result predominantly in an 
increased progagation speed of the pulse waves in muscu- 
lar type vessels (carotid and radial arteries). This reaction 
of the arterial wall is believed to be due to increased levels 
of biogenic amines in the blood after contact with the 
pesticides. The vascular changes should be considered as a 
prepathological stage of excessive myocardial strain due 
to the cardiotoxic effect of the pesticides. 


76-2425. Khattab, M. (Medicolegal Dep., Ministry of 
Justice, Cairo, Egypt). Insecticidal poisoning simulating 
violent asphyxia. J. Egypt. Med. Assoc. 58(3/4): 216-226; 
1975. (6 references) 
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Three cases of death due to insecticidal poisoning 
were presented showing findings resembling homicidal 
violent asphyxia. All cases showed non-specific signs of 
rapid anoxia with traces of physical struggle. The victims 
were each women, aged 18, 20, and 30 yr. The first case 
showed multiple bruises on the face. the second revealed a 
bruise on the forehead and fingernail abrasions on the chin, 
while the third case showed multiple bruises on the face 
and neck. Unless analysis of the viscera is undertaken, the 
first two cases might be diagnosed as homicidal smother- 
ing and the third as smothering with manual strangulation. 
It is urged that the medicologist insist on having all infor- 
mation before performing an autopsy so that he may con- 
sider insecticidal poisoning as a possible factor in such 
cases of suspicious death. The visceral examination in the 
first case revealed an organophosphorus compound; in the 
second, the organochlorine insecticide, Andrin (sic); and 
in the third, a household insecticide, ** Police El-Nagada,”” 
an organophosphorus insecticide. 


76-2426. Goldberg, H. C. (Palm Beach, FL 33480). Is it 
organophosphate poisoning or mushroom poisoning? A case 
history with treatment recommendations. J. Fla. Med. As- 
soc. 62(12): 26-28; 1975. (10 references) 

The case of a physician who became ill after eating 
several mushrooms he found growing along the fairway as 
he played golf is presented. Although it is possible that he 
suffered from mushroom poisoning, the relatively large 
number of mushrooms consumed would have caused more 
serious and prolonged symptoms than he suffered. The 
more plausible explanation was that the man suffered or- 
ganophosphate poisoning from the organophosphate re- 
sidues present on the mushroom caps. A cholinesterase 
blood level test was not performed. Atropine, a rapid 
specific antidote for both mushroom poisoning and or- 
ganophosphate poisoning, was administered and was suc- 
cessful. Atropine, however, does not protect against the 
severe muscle weakness of organophosphate poisoning. 
Protopam (pralidoxime) is needed for this problem. It is 
urged that all hospitals have Protopam on hand for im- 
mediate use in organophosphate poisoning in addition to 
atropine. The public must be cautioned about ingesting 
such mushrooms or even placing a cigarette on a golf tee or 
green during a putt and returning the cigarette to the 
mouth. Large amounts of insecticides, pesticides, fertiliz- 
ers, and nematocides are used on fairways. 


76-2427. Erdmann, W. D. (inst. Pharmakol. Toxikol., 
Goettingen Univ. , Goettingen, Germany). Criticism of an- 
tidotal treatment in acute poisoning by organophosphorus 
compounds. Jpn. J. Pharmacol. 25(Suppl): 3P-4P; 1975. 
The toxicity of a large number of organophos- 
phorus compounds depends on the almost irreversible in- 
hibition of acetylcholinesterase by phosphorylation. The 
most important therapeutic measure in cases of poisoning 
is the rapid injection of atropine, which is the phar- 
macodynamic antagonist of acetylcholine. Atropine does 
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not influence the acetylcholinesterase inhibition, but it is 
effective in preventing cramping and spasms of the bronchi 
and glottis. Pralidoxime (2-PAM), trimedoxime (TMB-4), 
or obidoxime (toxogonin) is then given to restore the en- 
zymatic activity. This therapy has been successful in many 
cases. Although a patient may be saved without oxime 
administration, considerable equipment, time, and effort 
are required. In cases where large groups of people may 
suffer from organophosphorus toxicity, rescuing patients 
would be limited by the number of respiratory machines. 
In contrast, administration of antidotes to a large number 
of people would be feasible. 


76-2428. Barraclough, B. M. (M.R.C. Clin. Psychiatr. 
Unit, Graylingwell Hosp., Chichester, Sussex, England). 
Paraquat poisoning. Lancet 1(7973): 1976. (2 references) 
The press attention which paraquat poisoning at- 
tracts is far out of proportion to the numerical importace of 
paraquat as a cause of death. Fifty-four paraquat deaths 
occurred in England and Wales during the period 1969- 
1973; this represents 0.002% of all deaths and 0.4% of all 
poisoning deaths. Most paraquat deaths are suicides, the 
number of which has increased from 6 to 10 per yr in the 
past 5 yr. It is possible that overmuch publicity has led to 
increased suicides by imitation. Excessive publicity also 
results in unreasonable pressure for restriction of the use- 
ful herbicide, and it detracts attention from the really sig- 
nificant causes of poisoning deaths. Psychotropic drugs 


account for over 80% of such deaths, and barbiturates for 
23. 


76-2429. Davies, R. E. (ICI Australia Ltd., Melbourne, 
Victoria, Australia). The paraquat puzzle. Med. J. Aust. 
63(1): 278-280; 1976. (6 references) 

The mineral adsorbent bentonite is an effective 
substitute for Fuller’s earth in the treatment of paraquat 
poisoning. Activated charcoal or cationic exchange resins 
can also be used, although care should be taken to use 
the finest grades of adsorbents. Successful treatment of 
paraquat poisoning requires rapid reduction of the blood 
paraquat levels via repeated administration of adsorbents 
and cathartics and hemoperfusion of the circulating 
blood with charcoal columns. The administration of 
large volumes of fluid to maintain good renal activity is 
recommended. In cases where lung changes have 
occurred, large doses of drugs such as azathioprine and 
potassium aminobenzoate should be given to reduce 
inflammation and fibrosis. There is some evidence that 
gastric lavage may be useful in the treatment of paraquat 
ingestion in adults. The technique of gastric lavage is 
briefly described. 
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76-2430. Agresta, P.; Panetta, P. (Ospedale di Policoro, 
Matera, Italy). Gli avvelenamenti da esteri fosforici nella 
fascia jonica del Metapontino. [ Organophosphate poisoning 
in the ionic belt of the Metapontinum. | Minerva Med. 
66(62): 3161-3164; 1975. (15 references) (Italian) 

Twelve cases of organophosphate poisoning are 
reported in the agricultural region of the Metapontinum. 
Symptoms consist of stenocoriasis, increased secretions, 
bronchial spasms, hyperperistalsis, intestinal hypersecre- 
tion, cyanosis, pulmonary edema, vomiting, vertigo, loss 
of consciousness, and coma. Therapy consists of atropine, 
supplemented by oximes and in serious cases by intuba- 
tion, controlled respiration, and the administration of 
fluids. In serious cases, 2-4 mg atropine (lethal dose: 100 
mg/24 hr) are first administered, followed by 1 mg/15 min 
until stenocoriasis disappears, followed by | mg/hr, and 
eventually, by | mg/6-8 hr. Atropine is complemented by 
PAM (pralidoxime) or contrathion (pralidoxime 
methanesulfonate) In serious cases, 400 mg contrathion 
can be given in 250 cc glucose solution followed by 200 
mg/hr in 250 cc solution 30 min later until symptoms disap- 
pear and consciousness returns. On the second day, 200 
mg/12 hr are given, and on the third day, 200 mg. 


76-2431. Prediger, V. (Kinderklinik der Stadt 
Braunschweig, Braunschweig, Germany). Ausloesung 
einer Akrodynie durch Aufnahme von Saatbeizmitteln. 
[Seed disinfectants as a cause of acrodynia.] Monatsschr. 
Kinderheilk. 124: 36-37, 1976. (11 references) (German) 

A case is described of acrodynia (pink disease) in a 
5 year old boy exposed on a farm to a mercury containing 
seed disinfectant *“Ceresan-Morkit.’’ The symptoms in- 
cluded extreme apathy, anorexia, photophobia, ‘‘reversed 
sleep’’ (inability to sleep at night and sleeping during the 
day), muscular weakness with tremor of extremities, 
hyperhidrosis, enlarged inguinal and maxillary nodes, 
exanthema over the abdomen, and scaling of skin on hands 
and feet. In addition tachycardia (over 180/min at rest) and 
hypertension (150/100 mm Hg) were noted. The urine con- 
tained elevated levels of 17-ketosteroids. Mercury was 
present in blood (0.04 ppm) and urine (0.055 ppm). The boy 
was treated with cortisone (2 mg/kg initially). The 17- 
ketosteroid level returned to normal one week after dis- 
continuation of treatment and the clinical picture im- 
proved within 4 weeks. After 2 months the skin cleared and 
the patient gained weight. Hypertension and tachycardia 
disappeared slowly. 


76-2432. Anonymous. Spraying controversy revived. Na- 
ture (London) 261(5557): 184-185; 1976. 

The deaths of five children from a disease, Reye’s 
syndrome, are suspected of being linked to the insecticides 
used in spraying forests in the Maritime Provinces to pre- 
vent infestation by the spruce budworm. Therefore such 
spraying has come under increased attack. The disease 
causes increased susceptibility to viral infection. The 
sprays used are fenitrothion and phosphamidon. In exper- 
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iments, the spray chemicals were topically applied to the 
abdomens of about 13,000 mice in the same concentrations 
as are used in the spraying program. The animals were then 
exposed to a virus. The mice died — not as a result of the 
virus or of the toxic ant, but of some third entity. Later it 
was determined that one of the emulsifiers used in the 
sprays was probably the substance linked to Reye’s syn- 
drome. Fenitrothion has been the chief insecticide used in 
the spraying programs for control of the budworm since 
1968. It is non-persistent, non-cumulative,. and not subject 
to concentration in food chains. It is less harmful to fish 
than is DDT. This year’s program will cover 10.2 million 
acres in New Brunswick. Those opposed to the operation 
say that spraying will only increase over the long term the 
chances of occurrence of what the program was originally 
intended to prevent. Preservation of the host trees by 
spraying “simply improves the environment for the bud- 
worm and increases the likelihood of further population 
expansion.” 


76-2433. Davies, R. E. (Author address not given). The 


management of paraquat poisoning. N.Z. Med. J. 83(561): 
244-245; 1976. (6 references) 

Suggestions are made regarding the management of 
patients who have ingested the herbicide paraquat. An 
effective substitute for the recommended, but not always 
available, Fuller's earth, is the mineral adsorbent bento- 
nite. The most readily pourable suspension of this com- 


pound is obtained by adding 70 grams bentonite to 100 ml 
glycine and making up to | liter with water. In the absence 
of either Fuller’s earth or bentonite, activated charcoal or 
cationic exchange resins can be used. The thorough re- 
moval of paraquat from the gastrointestinal tract using 
repeated administration of adsorbents and cathartics and 
hemoperfusion of the circulating blood using charcoal col- 
umns are the two basic therapeutic measures to achieve 
removal of paraquat from the body. Maintenance of good 
renal activity is important, as the kidneys secrete paraquat 
most efficiently. When lung damage has already occurred. 
treatment to reduce inflammation and fibrosis must be 
instituted. Anti-inflammatory steroids and drugs such as 
azathioprine and potassium aminobenzoate have been 
used. A technique of gastric lavage for an adult involves 
the delivery via stomach tube of an irrigant by peristaltic 
pump at the rate of 75 ml/min. The solution, first warmed 
to 37°C, consists of: sodium chloride (6.14 g), potassium 
chloride (0.75 g), sodium bicarbonate (2.94 g), and distilled 
water (1000 ml). The volume of irrigant used is 13-18 liters. 


76-2434. Hamilton, G. A.: Hunter, K.: Ritchie, A. S.: 
Ruthven, A. D.; Brown, P. M.: Stanley. P. I. (Dep. Agric. 
Fish. Scotland, Agric. Sci. Serv., East Craigs, Edinburgh, 
Scotland). Poisoning of wild geese by carbophenothion- 
treated winter wheat. Pestic. Sci. 7(2): 175-183; 1976. (23 
references) 

A series of incidents involving greylag goose 
(Anser anser) casualties in Angus and Perthshire and a 
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single incident involving pink-footed goose (Anser 
brachyrhynchus) casualties on Humberside occurred dur- 
ing the winter of 1974/75. The results of post-mortem 
eXaminations and brain esterase studies were consistent 
with the deaths having resulted from organophosphorus 
poisoning. Chemical analysis revealed the presence of 
carbophenothion (S-4-chlorophenyl thiomethyl O,O- 
diethyl phosphorodithioate) residues in the gut contents 
and internal tissues of the casualties. It was concluded that 
the geese had died from carbophenothion poisoning fol- 
lowing the ingestion of treated winter wheat seed, and the 
factors that led to the incidents are discussed. (Author 
abstract by permission) 


76-2435. Wheeldon, E. B.: Bagon, J. A.: Taylor, D. J. 
(Univ. Glasgow Vet. Sch., Bearsden, Glasgow, Scotland). 
Dieldrin poisoning in a captive bird of prey. Ver. Rec. 
97(21): 412: 1975. (3 references) 

A case of poisoning by dieldrin in a captive bird of 
prey is reported. One of five wood pigeons (Columba 
palumbus), shot in flight, was offered as food to an imma- 
ture male kestrel (Falco tinnunculus). By the following 
afternoonthe kestrel appeared dull and had very ruffled 
plumage. Its condition deteriorated and the bird died. 
Analysis of the brain revealed a dieldrin level of 9.8 ppm. 
This case illustrates the continuing dangers posed by pes- 
ticides to birds of prey and, second. the problems of diag- 
nosis when captive birds of prey are submitted to veteri- 
nary surgeons for examination. 


76-2436. Mitsui, S.; Tamura, O. (Sch. Ophthalmol., Fac. 
Med., Tokushima Univ., Tokushima, Japan). [| Pesticide 
consumption and the development of myopia in school chil- 
dren of Tokushima Prefecture.| Ganka Rinsho Iho (Jpn. 
Rev. Clin. Ophthalmol.) 70(6): 629-632: 1976. (11 refer- 
ences) (Japanese) 

The relationship between myopia in school chil- 
dren and the use of pesticides, especially insecticides, in 
Tokushima Prefecture, was studied epidemiologically. 
According to a survey of myopic morbidity and children’s 
ages, there was a large difference in the degree of increase 
in number of myopic children by age group. This suggests 
the existence of frequent occurrence of transient myopia. 
Morbidity from myopia has gradually increased recently. 
especially in 1962-65 and 1969-73. Afterwards. there was a 
period when the morbidity decreased. In the season of the 
year following pesticide application (especially or- 
ganophosphorus insecticides), myopic morbidity in school 
children showed a rapid increase. These facts and Ishika- 
wa’s artificially induced myopia experimental results 
suggest a possibility that organophosphorus pesticide in- 
toxication is one of the causes of recent cases of myopia in 
school children. 


76-2437. Ishikawa, S.; Wakakura, M.: Yasuda, K.: 
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Hayashibe, Y. (Sch. Ophtalmol., Fac. Med., Kitasato 
Univ., Sagamihara, Kanagawa, Japan). [ Results of 
epidemiological investigations on pesticide intoxication. 
Chronic organophosphorus intoxication in Saku and 
Hirosaki. | Ganka Rinsho tho (Jpn. Rev. Clin. Ophthal- 
mol.) 70(6): 633-636; 1976. (12 references) (Japanese) 

An epidemiological investigtion of chronic intoxi- 
cation due to organophosphorus pesticides (OP) carried 
out in 1973 in Saku and Hirosaki is reported. A high inci- 
dence of child-patients was observed in the highland veg- 
etable growing zone in Saku near Saku City. Morbidity 
was higher here than east of the Chikuma river, with sig- 
nificantly higher morbidity of ocular sumptoms, polydip- 
sia, obstipation, habitual chills, and a tendency towards 
anemia in children. In adults, claims of shoulder tension, 
neuralgia, arthralgia, and the above symptoms were 
numerous. Although ocular symptoms could be alleviated 
by medical treatment, the amelioration of the autonomic 
nervous system symptoms would be difficult. In children 
from the apple growing areas of Hirosaki, where the inci- 
dence of OP contamination in adult blood was 92.3%, 
symptoms of headache, shoulder tension, habitual chills, 
numbness, hyperhidnosis, and thirst were significant. In 
rice growing areas in Hirosaki where OP in adult blood was 
12.2%, symptoms of obstipation and tinnitus were sig- 
nificant. Complaints of children in Hirosaki were similar to 
those in Saku; however, ocular symptoms were not so 
numerous. The amount of OP applied in apple orchards 
was larger in Saku than in Hirosaki. Complaints of numb- 
ness in extremities were numerous in children in Hirosaki 
with some instances of paresthesia suggesting a distur- 
bance of the peripheral nervous system. Shoulder tension 
and habitual chills were thought to be symptoms of chronic 
OP intoxication, hitherto unnoticed. Results of an exami- 
nation of the equilibrium function clearly show significant 
differences between the children of Saku, Hirosaki, and 
those tested as controls. 


76-2438. Takaku, I.; Nakamura, R.; Nakamura, S.; 
Nakatsuka, K.; Uno, H. (Sch. Ophthalmol., Fac. Med., 
Nagasaki Univ., Nagasaki, Japan). [ Clinical studies of the 
countermeasures and medical treatment of peseudomyopic 
children. Pt. 1. Studies on corneal pathological changes in 
rats intoxicated by organophosphorus compounds. | Ganka 
Rinsho tho (Jpn. Rev. Clin. Ophthalmol.) 70(6): 656-659; 
1976. (Japanese) 

Sixty-two children suspected of having pesticide- 
induced myopia with symptoms such as impaired vision, 
abnormal refraction, and visual field stenosis with slight 
congestion in papilla and conus syndrome were studied. 
They were classified into four groups: astigmatism (72 
eyes), myopic (43 eyes), hypermetropic astigmatism, and 
normal. They were treated separately by five methods 
and, of these, those given padrin (pyrodifenium bromide) 
and glutathione ornithate showed greater improvement 
(79.4%). Experiments were done in which an aqueous 
solution of fenthion was administered daily in drinking 
water to Wistar rats at 2.5 mg a.i./animal/day for more than 
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10 wk. Symptoms observed were conspicious exophthal- 
mos, edematous opacity of cornea, general hair loss, and 
emaciation. The corneal change consisted of conspicuous 
decrease of total hexosamines, especially of glucosamine, 
and decrease in of uptake of *°S (50%), suggesting distur- 
bance of the mucopolysaccharide synthesis system. The 
administration of vitamin A could not inhibit the occurr- 
ence of corneal change due to fenthion. This belies the 
hypothesis that intoxication by organophosphorus com- 
pounds causes shortage of vitamin A in the body. 


76-2439. Oba, N.; Oto, K. (Sch. Ophthalmol., Fac. 
Med., Tokyo Univ., Tokyo, Japan). [ Consideration of the 
mechanism of impaired vision seen in patients with chronic 
ocular diseases due to organophosphorus pesticides. | 
Ganka Rinsho tho (Jpn. Rev. Clin. Ophthalmol.) 70(6): 
660-661; 1976. (6 references) (Japanese) 

The cause of impaired vision, frequently seen in 
cases of chronic ocular disease due to organophosphorus 
compounds, has not been fully explained. This study was 
carried out by determining the visual acuity with an inter- 
ference fringe, rather than the usual Landolt ring in 9 
infantile cases considered to represent chronic or- 
ganophosphorus intoxication with ocular symptoms. The 
results indicate that two independent mechanisms are re- 
sponsible for impaired vision. One is due to abnormality of 
the ophthalmo-optic system, and the other is due to ab- 
normality of the information transmitting system after 
formation of the image. Findings indicate that the effects of 
organophosphorus compounds on the visual system are 
extensive and complex. Also, determination of visual 
acuity with the interference fringe offers much important 
data for analyzing the cause of impaired vision. 


76-2440. Oto, K. (Asama Gen. Hosp., Saku, Nagano, 
Japan). [The course of treatment of refractory cases of 
ocular diseases due to organophesphorus pesticides. | 
Ganka Rinsho tho (Jpn. Rev. Clin. Ophthalmol.) 76): 
662-668; 1976. (23 references) (Japanese) 

Visual acuity, refraction, astigmatism, corneal 
radius of curvature, and electroretinograms were 
examined in refractory cases of ocular diseases due to the 
low toxicity organophosphorus pesticides other than those 
which were easily cured by atropine. Findings were com- 
pared before, during, and after treatment. The most 
characteristic finding was improvement by as much as 
80%, with a degree of improvement in the electrooretinog- 
ram (ERG). In cases which showed subnormal ERG, the 
improvement in visual acuity was very poor, and there was 
resistance to treatment. Even with treatment these cases 
showed inpaired refraction, astigmatism, and corneal 
radius of curvature, indicating that there were irreversible 
organic changes in every tissue such as the cornea, ciliary 
body, and crystalline lens. Early detection and treatment 
are necessary in this type of disease, and the organic 
changes which had once occurred could not be reversed 
except in the case of the visual-acuity. Closely controlled 
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oral administration of atropine in the early stages is neces- 
sary in ocular disease caused by organophosphorus pes- 
ticides. 


76-2441. Ozawa, H.; Usui, N.; Oto, K. (Sch. Ophthal- 
mol., Kitasato Univ., Sagamihara, Kanagawa, Japan). 
[ Equilibrium function in school children in the Saku area. | 
Ganka Rinsho Iho (Jpn. Rev. Clin. Ophthalmol.) 70(6): 
679-682; 1976. (8 references) (Japanese) 

Equilibrium function was examined in 69 children 
(27 boys, 42 girls). Gravicorder results (by Hirasawa and 
Ishikawa) were contrasted with results for 236 control 
children from an area which was apparently free from 
contamination by pesticides. Of the parameters obtained 
by gravicorder which appear on the electrogravitogram, 
the fluctuation range of the center of gravity and the time 
interval values between peaks were examined. The fluctu- 
ation range for the center of gravity in almost all boys 
between 5 and 10 yr of age was greater than in controls. 
That of girls was not as great as in controls. The X compo- 
nent of the time interval for children 6 to 10 yr of age was 
shorter, and the Y component of this value in those 9 to 11 
was significantly shorter than that of controls. An inhibi- 
tion type pattern was diagnosed under eye movement load- 
ing in children who could hardly stand on one leg or could 
not stand on one leg at all. Of the 69 children, 57.8% were 
thus affected. Results concerning the center of gravity 
fluctuation revealed an inferior ability to maintain an up- 
right posture. The almost 60% incidence of inhibition 
among the children tested suggests chronic organophos- 
phorus pesticide intoxication. 


76-2442. Kanda, M. (Sch. Lega! Med., Fac. Md., 
Kumamoto Univ., Kumamoto, Japan). | Forensic to- 
xicological studies on synthetic organic pesticides. | Nippon 
Hoigaku Zasshi (Jpn. J. Legal Med.) 29(3): 187-202: 1975. 
(43 references) (Japanese) 

Despite the recent baning of TEPP, DDT, BHC, 
and parathion, there has been no substantial decrease in 
the number of cases of accidental or intentional fatal or 
nonfatal poisoning by pesticides. The number of deaths in 
the respective years from 1964 to 1973 were 806, 797, 727. 
699, 844, 820, 743. 601, 568 and 444. Statistical observa- 
tions revealed that deaths were mainly due to intoxication 
by four major categories of synthetic organic pesticides: 
organophosphorus, organomercury, organohalogen (or- 
ganochlorine and certain organofluorine pesticides), and 
herbicides, especially paraquat. Methods for forensic de- 
tection of such pesticides were individually described as 
well as the methods of extracting them from cadaver or- 
gans. Histopathological findings, metabolism in the brain, 
changes in pupil diameter after death due to organophos- 
phorus pesticides, accumulation, excretion, and clinical 
findings of organomercury pesticides, changes in body 
weight and organ weights after long term administration of 
organochlorine pesticides. and forensic toxicology of 
paraquat dichloride and azomite were the major points in 
the description. 
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76-2443. Tsunenari, S.; Kita, G.; Obo, S.; Ogata, Y. 
(Sch. Legal Med., Fac. Med. Kumamoto Univ., 
Kumamoto, Japan). | Forensic toxicological studies on the 
herbicide, paraquat.| Nippon Hoigaku Zasshi (Jpn. J. 
Legal Med.) 29(3): 236-237; 1976. (Japanese) 

The oral LDSO of 24% paraquat dichloride was 
determined as 0.39-0.43 ml/kg body weight in the mouse, 
corresponding to 93.6-103.2 mg of 100% a.i. Irreversible 
alveolar collapse was observed histologically in the intoxi- 
cated mice. A 22-year-old woman committed suicide by 
swallowing 34% paraquat formulation. Congestion of or- 
gans and pulmonary edema were observed at autopsy, and 
paraquat was detected in the contents of stomach and 
small intestine by color reaction and TLC. The amount of 
paraquat in 100 g (or 100 ml) of the specimens from this 
victim were: 2.67 mg in stomach contents, 1.83 mg in 
intestinal contents, 2.88 mg in blood, 6.34 mg in urine, 0.51 
mg in the brain, 0.64 mg in the lung, 2.40 mg in the liver, 
and 7.38 mg in the kidney. Comparison of these findings 
with published reports suggested that the woman had swal- 
lowed about 150 ml of 24% paraquat formulation. 


76-2444. Kato, K.; Takamatsu. T.; Wakatsuki, S. 
(Chusei Hosp., Mie, Japan). [Studies on the effects of pes- 
ticides on living organisms. 6. Results of health examinations 
of farmers in Mie and Chikugo areas. | Nippon Noson 
Igakkai Zasshi (J. Jpn. Assoc. Rural Med.) 25(1): 6; 1976. 
(Japanese) 

Results of health examinations of farmers engaged 
in growing pears in Ueno City, Mie Prefecture, indicated 
abnormal findings such as anemia, abnormality of serum 
lipids, hypertension, protein in the urine. and abnormal 
liver function. The elevation of GOT and GPT 
amounted to 11.1 and 7.7% respectively in the busy season 
and 2.2% for both in the leisure season. Reduction of ChE 
was less common than in 1974. During the examinations of 
farmers engaged in greenhouse cultivation 33% of the men 
and 28% of the women reported subjective symptoms. The 
symptoms included headache, vertigo. congestion of the 
eyes, and skin rash. The major causes were tet- 
rachloroisophthalonitrile (chlorthalonil}— headache and 
skin rash, and blasticidin S ocular congestion. Some ab- 
normalities such as reduction of hemoglobin and ChE ac- 
tivity and increased GPT were found in blood studies. 


76-2445. Wakatsuki, S. (Saku Gen. Hosp., Usuda, 
Nagano, Japan). [ Studies on the effects of pesticides on 
living organisms. 1. Clinical studies on intoxication due to 
pesticides. | Nippon Noson Igakkai Zasshi(J. Jpn. Assoc. 
Rural Med.) 25(1): 44-45: 1976. (Japanese) 

According to reports from 29 medical institutions in 
11 prefectures, 174 cases of pesticide intoxication (76 men 
and 98 women) occurred between January and December. 
1974. This number is higher than that for 1973 (166 cases) 
but slightly lower than that for 1972 (207 cases). The pa- 
tients’ ages were clustered in the forties, followed by the 
fifties and thirties. Symptoms were predominantly acute 
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and aggravated (51.7%). There were 64 cases of dermatitis 
and 9 cases of ocular damage. Tests revealed 50 cases of 
organophosphorus-induced disease (42 acute intoxication, 
6 dermatitis, and 2 ocular). Herbicides induced 17 cases 
(10 acute, 7 dermatitis). There were 16 cases induced by 
sulfur compounds (15 acute and 1 ocular); 7 
organochlorine-induced cases (3 acute, 3 ocular, and | 
dermatitis); 6 cases of carbamate-induced illness (all 
acute): 4 cases induced by antibiotics (2 acute, 2 ocular); 
and 3 cases of mercurial illness (all acute). Six of the cases 
involved accidental ingestion, and 19 were suicides (five 
by paraquat dichloride; one each by disulfoton, thiometon, 
blasticidin S, and endrin). 


76-2446. Sugaya, H.; Wakatsuki, O. (Hiraga Gen. 
Hosp., Hiraga, Akita, Japan). [ Studies on the effects of 
pesticides on living organisms. 2. Study of health manage- 
ment methods in persons engaged in pesticide application. | 
Nippon Noson Igakkai Zasshi(J. Jpn. Assoc. Rural Med.) 
25(1): 45; 1976. (Japanese) 

Results of examinations of persons engaged in pes- 
ticide application in cooperatives in Hiraga, Akita Prefec- 
ture, are presented. The percentage morbidity was 42.3 
with a 27.1% incidence of pesticide-induced disease. Or- 
ganochlorine and organophosphorus pesticides showed 
the highest morbidity. Slightly reduced serum ChE was 
detected in 30.4% of the individuals examined, with an 
average delta pH value of 9.63. Two persons were found 
with borderline GOT and GPT values, and only one person 
showed exceptionally high values. No anemia was indi- 
cated. The occurrence of dermatitis and paronychia was 
recognized. 


76-2447. Matsushima, S.; Wakatsuki, S. (Saku Gen. 
Hosp., Usuda, Nagano, Japan). [ Studies on the effects on 
pesticides on living organisms. 3. Results of examination of 
persons engaged in growing flowering plants. | Nippon 
Noson Igakkai Zasshi (J. Jpn. Assoc. Rural Med.) 25(\): 
45; 1976. (Japanese) 

Results of examinations of persons working with 
flowering plants in greenhouses in a town in Nagano Pre- 
fecture are presented. The subjects were 30-50 years old. 
The pesticides used were dichlorvos, vamidothion, fenth- 
ion, fenitrothion, maneb, S,S'-bis(dimethyl thiocar- 
bamoyl)- N,N’-ethylenebis (hydrosulfamine) plus ziram, 
chlorobenzilate, and Bordeaux mixture. Hemoglobin ab- 
normalities were found in 22.4% of the men and 34.5% of 
the women. The serum ChE slightly reduced in 63.3% of 
the men and 37.9% of the women. Highly reduced serum 
ChE was evident in 14.8% of the men and in 17.3% of the 
women. The abnormal ChE values were recorded in April, 
1975. 


76-2448. Nagata, N.; Wakatsuki, S. (Hokushin Hosp., 


Nagano, Japan). [Studies on the effects of pesticides on 
living organisms. 4. Results of health examinations of speed 
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sprayer operators. | Nippon Noson Igakkai Zasshi(J. Jpn. 
Assoc. Rural Med.) 25(1): 45-46; 1976. (Japanese) 
Results of health examinations of speed sprayer 
operators in apple growing areas in Nakano City, Nagano 
Prefecture, are presented. The percentages of people with 
reduced hemoglobin were higher in May and August of 
1975 than in the same months of 1974. Some individuals 
with abnormal serum ALP and LAP were found; however, 
the number of those with abnormal ALP was less than in 
1974. The frequency of reduced serum ChE in August, 
1975, was lower than in August, 1974. Percentages of 
persons with normal, borderline, and abnormal E values 
were 64.1, 20.5, and 15.4% in September, 1974; and 53.1, 
37.5, and 9.4% in April, 1975, indicating improvement 
during the non-application seasons. Findings indicate that 
health improvement is partially due to health services. 


76-2449. Uchida, N.; Wakatsuki, S. (Inst. Rural Med., 
Fac. Med., Chiba Univ., Chiba, Japan). [Studies on the 
effects of pesticides on living organisms. 5. Results of 
examinations of farmers engaged in greenhouse culture. } 
Nippon Noson Igakkai Zasshi (J. Jpn. Assoc. Rural 
Med.) 25(1): 46; 1976. (Japanese) 

Results of examinations of farmers rearing domes- 
tic animals, pear orchard farmers, and greenhouse culture 
workers were described. The crops grown in greehouses 
were tomato, cucumber, and melon, and the test area was 
Yotsukaido and its neighboring towns and cities in Chiba 
Prefecture. Subjective symptoms noticed during one 
month of pesticide application were: acute fenitrothion 
intoxication in non-greenhouse pear farmers; and ocular 
irritation by D-D, iron methanearsonate plus kasugamy- 
cin, chloropicrin, and zineb plus cidial (phenthoate). No 
abnormal liver function was found in farmers of 
greenhouse cultures or open field vegetable cultures. 
Hypertension was recorded in 20% of the individuals 
tested and abnormal EKG in 10-20%, suggesting the im- 
portance of circulatory system monitoring. 


76-2450. Nomura, K.; Wakatsuki, S. (Sch. Public 
Health, Fac. Med., Kumamoto Univ., Kumamoto, Ja- 
pan). [Studies on the effects of pesticides on living or- 
ganisms. 7. Results of examinations for dermatergosis 
among fruit tree cultivators. | Nippon Noson Igakkai Zas- 
shi (J. Jpn. Assoc. Rural Med.) 25(1): 46-47; 1976. 
(Japanese) 

Fruit tree cultivators were studied because of the 
frequent occurrence of dermatergosis among these indi- 
viduals, who mainly apply thiophanate-methyl WP. While 
morbidity due to the fungicides was 58.1%, morbidity due 
to other fungicides, mainly benomyl (methyl-1- 
butylcarbamoyl-2- benzimidazole carbamate), was only 
5.4%. This indicates a highly irritative action of sulfur- 
containing compounds. Symptoms frequently appeared 
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one week after exposure on abdomen, back, and waist as 
itching and redness, with some cases seemingly represent- 
ing the sensitized type. Some patients with hypertension 
or anemia were discovered. The applicators generally used 
a combination of 2 or 3 types of pesticides, which was 
considered the major cause of the frequent incidence of 
dermatergosis. The use of protective creams and anti-rash 
agents was not common. 


76-2451. Oishi, S. (Dep. Ophthalmol., Ehime Rosai 
Hosp., Matsuya Ehime, Japan). [A case of ocular injury by 
paraquat dichloride. | Sangyo Igaku (Jpn. J. Indust. 
Health) 17: 522; 1975. (Japanese) 

A small quantity of a 24% formulation of 
paraquat-dichloride, through mishandling, was splashed 
into the right eye and right nasal cavity of a 51-year-old 
farmer. After washing the eye with water for 10 min and 
leaving alone for two days he visited the authors complain- 
ing of a foreign body sensation and hyperemia. Visual 
acuity was 1.5 in both eyes, with severe hyperemia in the 
lower part of the right bulbar conjunctiva and opacity at 
the lower periphery of the cornea. Treatment with 2% 
boric acid and benoxinate was initially effective, but de- 
terioration then resumed. When symptoms comprised a 
right eye visual acuity of 0.7, formation of a pseudomem- 
brane on the palpebral conjunctiva, and infiltration of the 
lower half of the cornea, he was hospitalized and treated 
by eye washing with cow’s milk, dexamethadon, and ven- 
ous injection of Aro-sal along with nasal irrigation. He 
recovered after 10 days with disappearance of the 
pseudomembranes and without permanent eye injury. No 
eye infection was observed. 


76-2452. Engler, R. (Washington, DC). EPA pesticides 
regulation. Science 192(4237): 319; 1976. 

This letter-to-the-editor discusses some of the 
problems involved in the EPA pesticide regulations. First, 
scientific knowledge is incomplete on many of the issues 
involved such as unequivocal identification of carcinogens 
and translation of laboratory results to human experience. 
Second, there is a difference between the legal and the 
scientific approaches to such a problem. The scientist 
must consider all available information while the lawyer's 
arguments include only those aspects which are beneficial 
to his client. A split decision in a scientific argument does 
not necessarily mean that one person is right and one is 
wrong, but rather that the data available at present can be 
interpreted in more than one way. The author of the letter 
stresses that EPA has many scientists who are well equip- 
ped through training and experience to confront the ques- 
tions of chemical carcinogenesis as well as other problems 
relating to pesticide safety. A ’’prima donna” attitude on 
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the part of either the lawyers or scientists involved will not 
help to settle the vital issues. 


76-2453. Jaeger, R. J. (Dep. Physiol., Sch. Pub. Health, 
Harvard Univ., Boston, MA 02115). Kepone chronology. 
Science 193(4248): 95-96; 1976. (6 references) 

The chemical Kepone (chlordecone) was tested in 
the National Cancer Institute’s (NCI’s) chemical car- 
cinogenesis bioassay program, and the results of long-term 
rat and mouse bioassays were released on April 8, 1976. 
Life Science Products Company of Hopewell, VA, began 
manufacture of Kepone in March 1974 and was ordered 
closed by the state of Virginia on July 25, 1975. Studies 
conducted in 1958 showed Kepone to have on LDS0 of 65 
mg/kg in the rabbit and 250 mg/kg in the dog. In the 1960's, 
the pesticide was found to affect reproduction and cause 
tremors and ataxia in mice; the effects of the toxin were 
cumulative. Studies by Allied Chemical also indicated that 
Kepone is a cumulative poison and that at least 6 mo are 
required for toxic concentrations to be reached with low 
doses. It can be concluded that a reduction in the exposure 
time would have benefitted employees at the Life Science 
Products plant and that the NCI could have been instru- 
mental in this reduction. It remains to be seen whether the 
15-mo exposure period in these people will be enough to 
produce cancer, as suggested by rat and mouse studies. 


76-2454. Sobelman, M.; Anderson, D. W.; Risebrough, 
R. W. (Montrose Chem. Corp. and Div. Wildl. Fish. Biol., 
Univ. Calif., Davis, CA 95616). Brown pelican reproduc- 
tion. Science 193(4248): 96-98; 1976. 

A letter-to-the-Editor disputes a recent report at- 
tributing the improvement in reproduction among South- 
em California brown pelicans since 1970 to lower DDT 
residues in the discharge at a sewage outfall associated 
with a Los Angeles plant that manufactured technical 
DDT. It has been suggested that the effluent from the 
plant’s settling pond contributed only 10-15 lb DDT per 
day to the sewage system, although this assertion is re- 
jected in a letter of rebutal. It has also been suggested that 
noise, fright, and intrusion by investigators can cause birds 
to produce eggs with thin shells. Again, the rebuttal states 
that there is insufficient support for this hypothesis. Based 
on the pelicans’ rapid recovery from the supposed ill- 
effects of the persistent DDT, it is suggested that DDT is 
not responsible for the depredation or extinction of living 
organisms other than insect pests. On the other hand the 
Southern California brown pelicans are still laying thin- 
shelled eggs and the DDT residue levels have not yet 
declined to acceptable levels. Aerial fallout of DDT is now 
a major source of DDT input to the Southern California 
Bight. 
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76-2455. Hansen, K. L. (Biochem. Dep., Royal Dent. 
Coll., Copenhagen, Denmark). The influence of crimidin 
metabolized by liver on brain glutamic acid decarboxylase in 
vitro. Acta Pharmacol. Toxicol. 39(1): 53-57; 1976. (7 re- 
ferences) 

In vitro experiments were performed to study the 
activity of brain glutamic acid decarboxylase (GAD) when 
influenced by supernatants from liver homogenates incu- 
bated with different amounts of crimidine. Liver 
homogenized in phosphate buffer was incubated with dif- 
ferent amounts (1.17, 1.75, 2.33, or 3.5 uwmole/g liver) of 
crimidine for 0, 15, 30, or 45 min. The reactions were 
stopped by heating. When | g of liver was incubated with 
1.17 or 1.75 wmol of crimidine for at least 30 min the 
supernatant significantly reduced the decarboxylase activ- 
ity. Similar findings occurred in supernatants from 2.33 
and 3.5 uwmol of crimidine/g liver treated for 15 min. Brain 
homogenate did not convert crimidine into a compound 
which could inhibit the decarboxylase activity within the 
reaction time. 


76-2456. Elo, H. (Inst. Biomed. Sci., Univ. Tampere. 
Tampere, Finland). Distribution and elimination of 
2-methyl-4- chlorophenoxyacetic acid (MCPA) in male rats. 
Acta Pharmacol. Toxicol. 39(1): 58-64; 1976. (18 refer- 
ences) 

Non-labeled and '*C-labeled MCPA was injected 
into the stomach of male Sprague-Dawley rats and the 
distribution pattern of the radioactivity in the body and 
elimination in the urine and feces were investigated by 
using a liquid scintillation counter. MCPA (3 mg in 50% 
ethanol) was injected. During the first 24 hr, 92.26% of the 
radioactivity was excreted in the urine and 6.76% in the 
feces. Recovery in the urine and feces after 5 days indi- 
cated that practically all MCPA was eliminated by these 
routes. The maximum concentrations of MCPA in the 
tissues occurred between 2 to 8 hr after dosing. Thereafter. 
the concentrations declined rapidly. The highest concent- 
rations of MCPA were noted in the blood, kidney, lung. 
heart, adrenal gland, liver, thyroid gland, and bone mar- 
row. Lowest concentrations were in the brain, adipose 
tissue, testis, and muscle. 


76-2457. Dencker, L. (Dep. Toxicol., Univ. Uppsala, 
Uppsala, Sweden). Tissue localization of some tera- 
togens at early and late gestation related to fetal effects. 
Acta Pharmacol. Toxicol. 39(Suppl. 1): 1-13; 1976. 
(214 references) 

Whole-body autoradiographic techniques were 
employed to yield information on tissue localization of 
teratogen in embryos and the surrounding membranes and 
placental structures without redistributing the chemical to 
be investigated. In most of the studies uteri were removed 
and sectioned. The thin, even sections prepared rep- 
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resented all the embryos, and all embryonal and placental 
structures could be visualized if a sufficient number of 
sections was prepared. The test substances, cadmium, 
trypan blue, inorganic mercury, 2,4,5-T, and salicylic acid, 
were selected based on existing knowledge concerning the 
time during which they exert effects on the fetus. The 
distribution pattern following administration of 2,4,5-T 
was characterized as representing an early placental bar- 
rier and accelerated fetal uptake with advancing gestation. 
No passage to embryonic (C57BL mouse and golden 
hamster) tissues was recorded up to day 10-11 of gestation. 
During this early period the visceral yolk sac placenta is 
the only route to the embryo. On days 11-18 steadily in- 
creasing transport of 2,4,5-T to fetal tissues was noted. 
This represents the development and maturation period of 
the chorioallantoic placenta. Defects (cleft palate) were 
recorded only in the late organogenetic phase (days 13-14) 
in the mouse, when a significant concentration was found 
in the fetuses. 


76-2458. Bojadziev, S. B.; Manolov, K. G. (Sect. Med. 
Protect., Fac. Med., Plovdiv, Bulgaria). On the mechanism 
of some organophosphorus compounds influence on the 
functional state of the rat thyroid. Agressologie 16: 67-72: 
1975. (7 references) 

The influence of organophosphorus compounds 
was studied on the ability of the thyroid to accumulate 
radioiodine. The substances tested were injected a single 
time as follows: azodrin (monocrotophos) 60 mg 4 mg/kg, 
gardona (tetrachlorvinphos) 500 mg/kg, parathion 2 mg/kg, 
agria 1060 111 mg/kg, and phosdrin-0.4 mg/kg. Poisons 
were applied s.c. ori.p. Thirty minutes later 2 uC '*'I were 
injected i.p. Reduced iodine uptake was noted after a 
single administration of azodrin, gardona, and parathion, 
while agria and phosdrin did not influence the ability of the 
thyroid to accumulate iodine. Agria and gardona inhibited 
cholinesterase activity of the brain by 68% and 67%, re- 
spectively; parathion and azodrin by 46% and 10%, re- 
spectively. The effect of these compounds on iodine ac- 
cumulation in the thyroid is not related to either the chemi- 
cal siructure or the toxicity of these compounds. The lack 
of correlation between cholinesterase inhibition and de- 
creased iodine accumulation suggests that the effect of 
these compounds on iodine accumulation by the thyroid 
does not stem from their effects on the central nervous 
system cholinergic structures. It is suggested that the or- 
ganophosphorus compounds influence the ability of the 
thyroid gland to accumulate iodine through some of their 
hydrolysis products. 


76-2459. Plomteux, G.; Crismer, R. (Lab. Chim. Med., 
Liege, France). Barbituriques, foie et secretion biliaire. 
[ Barbiturates, liver, and bile secretion. | Ann. Gastroen- 
terol. Hepatol. 12(2): 81-89; 1976. (52 references) (French) 

A brief review of biochemical and pharmacologic 
studies indicates that barbiturates induce hepatic 
glucuronyltransferases and microsomal enzymes. They 
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can significantly decrease hyperbilirubinemia and are used 
in the therapy of the Dubin-Johnson syndrome, neonatal 
jaundice of Crigler-Najjar and in the Gilbert-Lereboulet 
disease. They have a detoxi fying effect on several drugs 
including dicumarol, diphenylhydantoin, and alcohol. 
Microsomal enzyme stimulation by certain pesticides and 
the reciprocal detoxication of barbiturates with DDT is 
briefly noted. 


76-2460. Epstein, S. S. (Dep., Environ. Health Human 
Ecol., Case Western Reserve Med. Sch., Cleveland, OH 
44106). Case study 5: aldrin and dieldrin suspension 
based on experimental evidence and evaluation and 
societal needs. Ann. N.Y. Acad. Sci. 27: 187-195; 1976. 
(27 references) 

Carcinogenicity data is presented under the head- 
ings of carcinogenicity tests on aldrin and dieldrin in mice, 
rats, dogs, and monkeys. The environmental distribution 
of the chemicals is discussed, as is the involuntary nature 
of human exposure. Policy implications which must be 
considered when establishing regulatory guidelines to 
chemical carcinogens are presented. The scientific basis 
for the decision to suspend the production, sale, and use of 
aldrin and dieldrin was summarized, and included the fol- 
lowing: any agent conclusively shown to increase the inci- 
dence or shorten the latency of tumor induction in man or 
animals, is, by all recognized and standard definitions, a 
carcinogen. The variability in the spontaneous incidence 
of liver tumors in mice is not an obstacle to the demonstra- 
tion of dieldrin-induced carcinogenicity in the liver or in 
any other organ. The relatively high exposure of human 
infants to dieldrin is of concern. Mice exposed to dieldrin 
for limited periods early in life develop liver cancer later in 
life. Exposure to dieldrin is involuntary. Thus, continued 
exposure of human populations to dieldrin constitutes an 
‘imminent hazard.” 


76-2461. Martens, R. (Inst. Bodenbiol., Forsch. Land- 
wirtsch., Braunschweig, Germany). Degradation of 8,9- 
'4C endosulfan by soil microorganisms. App/. Environ. 
Microbiol. 31(6): 853-858; 1976. (8 references) 

The behavior of endosulfan was studied in biologi- 
cal systems by investigating the capability of soil microor- 
ganisms to degrade and partially mineralize the pesticide in 
vitro. The ability to degrade endosulfan was tested among 
28 soil fungi, 49 soil bacteria, and 10 actinomycetes. More 
than 30% of the applied pesticide was metabolized by 16 
fungi, 15 bacteria, and 3 actinomycetes. The major 
metabolites formed were endosulfate, from oxidation of 
the sulfite group, and endodiol, by hydrolysis of the ester 
bond. The highly active fungi formed endosulfate as the 
major metabolite while the majority of the active bacteria 
formed endodiol. Individual cultures contained small 
quantities of endohydroxyether and two unidentified pro- 
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ducts. Extensive mineralization of the carbon skeleton of 
endosulfan did not occur. 


76-2462. Darsie, J.: Gosha, S. K.: Holman, R. T. (The 
Hormel Inst., Univ. Minnesota, Austin, MN 55912). In- 
duction of abnormal fatty acid metabolism and essential 
fatty acid deficiency in rats by dietary DDT. Arch. Biochem. 
Biophys. 175(1): 262-269; 1976. (37 references) 

The effect of DDT on fatty acid metabolism was 
studied using male albino Sprague-Dawley rats. The rats 
were maintained either on lab chow diets or on an essential 
fatty acid (EFA)-deficient diet. They were dosed with 5 or 
500 ppmo,p’-DDT, Sp,p’-DDT., or 100 ppm Kelthane for 
30, 60. or 90 days. All groups showed reduced body 
weights and increased liver weights after 30 days. Lipid 
contents of the livers were elevated only in the group 
receiving 500 ppm o,p'-DDT. The incorporation of tritium 
from T2O into liver lipids from groups fed 5 ppmo,p'-DDT, 
r.p'-DDT, or Kelthane were similar to controls. Subcellu- 
lar fraction distribution of o,p'-DDT paralleled the dis- 
tribution of lipid content. Desaturation rates and chain 
elongation of palmitate and desaturation of 20:36 by liver 
microsomes were decreased in those fed o,p'-DDT. Fatty 
acid composition of phospholipids from liver microsomes 
revealed diminished contents of #6 metabolites, increased 
w9 acids, and increased triene/tetraene ratios in animals 
given DDT in lab chow although the intake of linoleate was 
adequate (2%). dermatitis EFA deficiency was observed in 
the DDT-fed rats. Desaturation and chain elongation of 
palmitate by normal microsomes in vitro were significantly 
inhibited by low concentrations of o,p'-DDT added to the 
incubation medium. 


76-2463. Lindstrom, F. T.; Gillett, J. W.; Rodecap, S. E. 
(Oregon State Univ., Corvallis, OR 97331). Distribution of 
HEOD (dieldrin) in mammals: II]. Transport—transfer. 
Arch. Environ. Contam. Toxicol. 4(3): 257-288; 1976. (29 
references) 

A mathematical model simulating the blood trans- 
port and tissue residue distributions of the highly toxic and 
highly lipid soluble pesticide dieldrin in mammals is pre- 
sented. This mode! is a significant improvement over our 
previously published preliminary model for dieldrin dis- 
tribution in mammals. The assumptions and working 
hypotheses of the model are presented and used in generat- 
ing a set of differential equations based upon mass balance 
principles. Two simulation cases are examined. The first 
simply demonstrates the gross features of: 1) Transport 
limiting conditions; 2) equal transport-equal membrane 
transfer conditions, and 3) membrane transfer limit condi- 
tions. The second studies a single tissue (the blood-brain 
barrier case) example of the above mentioned conditions. 
All simulations made were conducted for a hypothetical 
mature male rat of the average Wistar type eating food ad 
lib. (Author abstract by permission) 


76-2464. Anderson, R. J.: Prahled. K. V.* (Dep. Biol. 
Sci.. Northern Illinois Univ., DeKalb, IL 60115). The de- 
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leterious effects of fungicides and herbicides on Xenopus 
laevis embryos. Arch. Environ. Contam. Toxicol. 4(3): 
312-323; 1976. (13 references) 

Groups of 30 Xenopus laevis embryos, at *‘tail- 
bud"’ stage (Nieukoop-Faber stages 22-24) were exposed 
to 0.1-2 ppm concentrations of various pesticides for | to 
10 days. The pesticides used were chloranil and dichlone 
(both are fungicidal and herbicidal); diquat (herbicide); 
and nabam (fungicide). The parameters examined were 
mortality, gross morphology, histology, and behavior. 
Chloranil (1.25 to 1.75 ppm) treated embryos showed ab- 
normalities of the otolith, optic cup, and general pigmenta- 
tion. Their movement was sporadically convulsive and 
they were unable to maintain proper balance. Dichlone 
(0.1 to 0.15 ppm) disrupted the development of the 
cephalic end of the embryo. Many of these embryos de- 
veloped a slightly retarded trunk and tail only. These head- 
less embryos lived for a time and were relatively lethargic. 
Diquat (0.75 to 2.0 ppm) administration reduced body size 
and pigmentation, and altered body shape. When embryos 
were treated with both 1.0 ppm of diquat and 2.0 ppm of 
nabam the integrity of myomeres and myocommata of the 
musculature was disrupted. The histological bases of these 
morphological and behavioral changes are discussed. (Au- 
thor abstract by permission) 


76-2465. Crawford, R. B.; Guarino, A. M. (Trinity Coll., 
Hartford, CT 06106). Effects of DDT in Fundulus: studies 
on toxicity, fate, and reproduction. Arch. Environ. Con- 
tam. Toxicol. 4(3): 334-348; 1976. (17 references) 

The toxicity, absorption, distribution, metabolism, 
and effects on reproduction of DDT were studied using the 
killifish (Fundulus heteroclitus), a species of economic 
importance because of its widespread abundance and its 
presence toward the lower end of the food chain. '*C-DDT 
was administered by exposure from the ambient water. 
There was a rapid removal of the radioactive pesticide 
from the water accompanied by uptake of radioactivity 
primarily by carcass (primarily muscle tissue) and eggs of 
the fish. Most (> 92%) of the radioactivity in the carcass 
was shown by TLC methods to be the parent pesticide. 
One day after a single 24-hr exposure to '*C-DDT, approx- 
imately 70% of the administered radioactivity was found in 
the carcass and the levels of this tissue decayed with a t1/2 
of three days. One day after a single 24-hr exposure to 0.1 
ppm ! ° C-DDT, the organs containing the highest concen- 
tration of the pesticide (ca. 6 ppm) were intestine 
and liver. When the pesticide was administered by 
two 24-hr exposures from water, the _ intestine, 
liver and ovaries contained the major concentration 
of radioactivity (7 to 14 ppm). Untreated 
Fundulus contained less than 0.2 ppm _ of. total 
DDT-like compounds. A variety of doses and schedules 
were tested in an effect to maximize the absorption of 
DDT, while minimizing the mortality of the fish. An inter- 
mittent schedule of 24 hr in 0.1 ppm DDT followed by 24 hr 
in DDT-free sea water, repeated two times, was found to 
be optimal. At the levels examined, DDT delayed the rate 
of normal development of fertilized eggs from Fundulus , 
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but did not appear to cause any observable alterations in 
the hatched fry. Fertilization of Fundulus eggs was sig- 
nificantly diminished when insemination was carried out in 
DDT-containing sea water. (Author abstract by permis- 
sion) 


76-2466. Mason, J. W.; Rowe, D. R. (Dep. Environ. 
Health Sci., Sch. Public Health Trop. Med., Tulane Univ., 
New Orleans, LA 70112). The accumulation and loss of 
dieldrin and endrin in the eastern oyster. Arch. Environ. 
Contam. Toxicol. 4(3): 349-360; 1976. (10 references) 

Oysters demonstrated an ability to significantly 
concentrate dieldrin and endrin. Concentration ratios ob- 
tained after 168-hr exposures to endrin were 1670 at 0.1 
ug/l and 2780 at 50 ug/l. Dieldrin was concentrated to 
higher levels. Exposure to '*C-labeled dieldrin at 0.5 yg/I 
produced whole body concentrations 2880 times the am- 
bient level at 168 hr, while exposure to nine yg/I of dieldrin 
resulted in a concentration ratio of 2070 following the same 
period of exposure. Both endrin and dieldrin showed dis- 
tinct linear regions in semi-logarithmic plots of uptake 
against time. Initial uptake was rapid and was followed by 
somewhat slower but still rapid uptake over the next 6 to 48 
hr. Uptake within each of the stages followed an exponen- 
tial form. (Author abstract by permission) 


76-2467. Gabliks, J.; Al-Zubaidy, T.; Askari, E. (Dep. 
Biol., Coll. Liberal Arts, Northeastern Univ., Boston, MA 
02115). DDT and immunological responses. Arch. Environ. 
Health 30(2): 81-84; 1975. (24 references) 

Previous work showed that anaphylaxis, mast cell 
population, and tissue histamine content are reduced in 
guinea pigs given DDT injections. This study was intended 
to determine whether dietary intake of DDT causes similar 
effects. Rats immunized with diphtheria toxoid and fed 
diets containing DDT at 20 and 200 ppm levels for 31 days 
did not show effects on their serum antitoxin titers, but the 
numbers of metachromatically stained, histamine- 
containing mast cells in mesenteries were reduced: in the 
20 ppm group by 46% and in the 200 ppm group by 61%. 
The severity of anaphylactic shock was also reduced in 
proportion to the DDT dietary levels, and, thus, the mag- 
nitude of the shock correlated with the numbers of mast 
cells. Apparently, daily dietary DDT intake above 2.2 mg 
DDT/kg of body weight alters the physiology of mast cells 
in the rat, and thus affects histamine-mediated reactions. 
(Author abstract by permission) 


76-2468. Lameijer, W.; Van Zwieten, P. A. (Dep. 
Pharm., Div. Pharmacother., Univ. Amsterdam, Amster- 
dam, The Netherlands). Acute cardiovascular toxicity of 
thallium (I) ions. Arch. Toxicol. 35(1): 49-61; 1975. (11 
references) 

The acute cardiovascular toxicity of thallium (1)- 
ions was studied in anesthetized rats and also in some 
isolated preparations. In pentobarbital-anesthetized rats, 
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intravenously applied TleSOs (range 3 to 100 mg/kg) 
caused a significant, dose-dependent decrease in mean 
arterial blood pressure and heart rate. In spontaneously 
beating guinea pig isolated atria, thallium (1)-ions (10 7M 
to | mM) caused a concentration-dependent decrease in 
frequency, which was not influenced by atropine, cocaine, 
or by considerable changes in the potassium concentration 
of the medium. A direct influence of thallium ion on the 
sinus node is presumed. Thallium decreases contractile 
force, probably as a result of its negative chronotropic 
properties, since the amplitude of contraction remained 
uninfluenced in electrically driven atria. Thallium (1)-ions 
were readily taken up by guinea pig isolated atria. Ata bath 
concentration of 50 uM thallium ion a tissue/medium ratio 
of approximately 45 was achieved. Probably, an exchange 
against cellular potassium takes place. Relaxation of vas- 
cular smooth muscle by thallium ion was demonstrated 
both in isolated aortic strips (rabbit) and in the isolated 
perfused rabbit ear preparation. Both the vascular smooth 
muscle relaxation and the decrease in heart rate would 
explain the acute hypotensive effect of thallium. (Author 
abstract by permission) 


76-2469. Kimmerle, G. (Inst. Toxikol., Bayer AG, Wup- 
pertal, Germany). Subchronic inhalation toxicity of 
azinphos-methyl in rats. Arch. Toxicol. 35(2): 83-89; 1976. 
(6 references) 

Azinphos-methyl was evaluated for its subchronic 
inhalation toxicity. The exposure of rats to concentrations 
of 0.195, 1.24, and 4.72 mg/m*, respectively, for 12 weeks, 
6 hr daily, 5 times weekly, resulted in effects only in those 
animals which inhaled aerosols of the highest concentra- 
tion. This group showed a significant depression of the 
cholinesterase activity in plasma and erythrocytes. The 
males of this group had a lower body weight gain. The 
results are in agreement with the established maximum 
allowable concentration of 0.2 mg/m®. (Author abstract by 
permission) 


76-2470. Koss, G.; Koransky, W.; Steinbach, K. (Inst. 
Toxikol. Pharmakol., Fach. Chem., Phillipps-Univ., Mar- 
burg, Germany). Studies on the toxicology of 
hexachlorobenzene. II. Identification and determination of 
metabolites. Arch. Toxicol. 35(2): 107-114; 1976. (8 refer- 
ences) 

Female rats were dosed intraperitoneally with 
'4C-hexachlorobenzene (HCB). The drug was adminis- 
tered on 2 or 3 occasions. The total doses amounted to 260 
and 390 mg/kg '*C-hexachlorobenzene, respectively. 
Urine and feces from the animals were collected over a 
period of 4 weeks after the first injection. Both excreta and 
some tissues of the animals were examined for their con- 
tent of radioactivity and for hexachlorobenzene and its 
metabolites. Gas chromatography, isotope dilution 
analysis, and combined gas chromatography-mass spec- 
trometry were used to identify the metabolites of 
hexachlorobenzene. In urine pentachlorophenol, tet- 
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rachlorohydroquinone, and pentachlorothiophenol were 
present as major metabolites. One of the isomers of tet- 
rachlorothiophenol was present as a minor metabolite. In 
the feces pentachlorophenol and pentachlorothiophenol 
only were identified. At the end of the experiment, 
carbon-14 excreted with urine and feces amounted to 7% 
and 27%, respectively, of the radioactivity administered. 
More than 90% of carbon-14 excreted in urine was con- 
tained in the major metabolites. In the feces about 30% of 
the excreted radioactivity was bound to metabolites and 
about 70% was contained in the unchanged drug, while in 
the tissues of the animals only pentachlorophenol was 
detected in measurable amounts, accounting for 10% of 
label in blood and less than 0.1% of carbon-14 determined 
in body fat. Total radioactivity contained in the metabo- 
lites detected in the animal body and in the excreta at the 
end of the experiment accounted for about 16% of the 
administered radioactivity. (Author abstract by permis- 
sion) 


76-2471. Revzin, A. M. (Aviat. Toxicol. Lab., Civil 
Aeromed. Inst... Oklahoma City. OK 73125). Effects of 
mevinphos (phosdrin) on unit discharge patterns in avian 
hippocampus. Aviat. Space Environ. Med. 47(6): 608-611; 
1976. (14 references) 

The behavioral effects of mevinphos were studied 
to determine whether they are linked to the effects of the 
pesticide on hippocampal biopotentials. Forty-one white 
female carneau pigeons were studied. The drugs studied 
were atropine sulfate, atropine methyl nitrate, mevinphos, 
and physostigmine, which were made up as 10 mg/ml stock 
solutions in normal saline and administered via an indwel- 
ling catheter in the brachial vein. Physostigmine and 
mevinphos were always given after atropine methyl nit- 
rate. Low doses of the acetylcholinesterase inhibitors, 
mevinphos and physostigmine, reduced hippocampal in- 
hibitory phenomena, measured as the duration of the 
post-stimulus inhibitory pause seen in individual hip- 
pocampal neurons. At higher doses, mevinphos syner- 
gized with atropine. It is suggested that any organophos- 
phate or carbamate pesticide and its antidote, atropine. 
may alter “‘attention’’ or *‘ short-term memory” through 
effects on hippocampus at doses too low to induce grossly 
detectable peripheral symptomatology. Extreme caution 
in the use or handling of these compounds by aerial 
applicators is urged. As the effects of atropine and mevin- 
phos can synergize, the use of atropine to permit poisoned 
applicators to resume activity is questioned. 


76-2472. Revzin, A. M. (Aviat. Toxicol. Lab., Civil 
Aeromed. Inst., Oklahoma City, OK 73125). Effects of 
organophosphate pesticides and other drugs on subcortical 
mechanisms of visual integration. Aviat. Space Environ. 
Med. 47(6): 627-629; 1976. (10 references) 

The effects of certain pesticides, their purported 
antidotes, and other drugs on visual responses in the major 
thalamic projection system from the optic tectum were 
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measured. Drug effects were measured in terms of effects 
on discharge patterns of single nerve cells with known 
response characteristics. The experiments were done in 
urethane-anesthetized white carneau pigeons held in a 
special stereotaxic instrument. Atropine, scopolamine, 
mevinphos, and eserine selectively blocked directional 
sensitivity of visual integrative neurones in the thalamus. 
Cholinergic drugs which did not penetrate the blood-brain 
barrier had no effect. The neurones studied serve as impor- 
tant links in reflex brain systems controlling visual atten- 
tion and eye movements. The results of the study suggest 
thay any cholinergic drug which can get into the brain will 
disturb visual functions. As the changes are qualitative and 
the system is reflex the individual who is affected may be 
unaware of dysfunction. This presents a danger to aerial 
applicator personnel, particularly with respect to atropine, 
which is necessary in the therapy of organophosphate and 
carbamate poisoning, but is potentially harmful if self- 
administered for either prophylaxis or treatment. 


76-2473. Schuchhardt, C.; Reutter, W.; Lesch, R. 
(Pathol. Inst. Biochem. Inst., Univ. Freiburg, Freiburg, 
Germany). Investigations on D-galaotosamine hepatitis 
after pretreatment with a-hexachlorocyclohexane. Beitr. 
Pathol. 157(1): 45-55; 1976. (28 references) 

Female Wistar rats were used to study the effects of 
pretreatment with a-hexachlorocyclohexane (a-BHC) on 
D-galactosamine-(GalN)-induced hepatitis. The results of 
the study showed considerable enlargement of the liver 
following a-BHC administration which was a result of both 
a hypertrophy and a hyperplasia of hepatocytes. These 
proliferating livers showed only slight hepatitis due to 
GalN. Simultaneous application of GalN and a-BHC did 
not protect the liver from injury. The increase in liver mass 
due to a-BHC treatment was reduced after additional ap- 
plication of GalN, perhaps due to a delay of the increase of 
the proliferative activity by inhibition of protein synthesis. 
During the first 8 hr after a-BHC treatment GalN inhibited 
the proliferative activity. By contrast, 12 hr after a-BHC 
treatment, stimulation of DNA synthesis was not influ- 
enced by galactosamine. This result indicates that the 
synthesis of RNA and specific proteins necessary for the 
onset of DNA synthesis had advanced so far during the 
prereplicative period that DNA synthesis could no longer 
be repressed by GalN. The morphological signs of a 
hepatitis do not appear or are very mild while uracil nuc- 
leotides are trapped and DNA synthesis is inhibited. These 
findings indicate that a-BHC acts at the level of the secon- 
dary biochemical response to galactosamine. 


76-2474. Talcott, R.; Hollstein, M.; Wei, E. (Dep. 
Biomed., Sch. Public Health, Univ. California, Berkeley, 
CA). Mutagenicity of 8-hydroxyquinoline and related com- 
pounds in the Salmonella typhimurium bioassay. Biochem. 
Pharmacol. 25(11): 1323-1328; 1976. (14 references) 
The Ames bioassay was used to evaluate the 
mutagenic properties of hydroxyquinolines and quinoline 
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and the associated requirements for metabolic activation. 
The mutagenic specific activities of 8-hydroxquinoline, 
5-hydroxyquinoline, and quinoline were calculated to be 
1-2 revertants/nmole. The results of this study de- 
monstrate that 8-hydroxyquinoline and related com- 
pounds, under certain conditions of metabolic activation, 
are mutagenic to strain TA 100 of the Ames bioassay. The 
activities, 1-2 revertants/nmole, place the quinoline com- 
pounds at 4 orders of magnitude below aflatoxin, 2 orders 
of magnitude below benzo(a)pyrene, and at the same order 
of magnitude as benzidine. It appears that 
8-hydroxyquinoline, 5-hydroxyquinoline, and quinoline 
are mutagens of low to medium potency. 


76-2475. Rose, M. S.; Smith, L. L.; Wyatt, 1. (Biochem. 
Mech. Unit, Imperial Chem. Ind. Ltd., Cent. Toxicol. 
Lab., Alderley Park, Macclesfield, Cheshire, England). 
The relevance of pentose phosphate pathway stimulation in 
rat lung to the mechanism of paraquat toxicity. Biochem. 
Pharmacol. 25(15): 1763-1767; 1976. (21 references) 

Paraquat and diquat have been shown to stimulate 
the production of '*CO: from [1-'*C|-glucose by slices of 
rat lung, but not the production of '*CO2 from [ 6- 
'4C |glucose. This indicates stimulation of the pentose 
phosphate pathway. Paraquat was effective at concentra- 
tions as low as .75 uM while a concentration of diquat of 
0.1 mM was required for comparable stimulation. Maximal 
stimulation of pentose phosphate pathway in lung slices by 
paraquat has been shown to be related to paraquat ac- 
cumulation. Lung slices from rats dosed intravenously 
with 65 umoles of either paraquat or diquat/kg body wt had 
increased pentose phosphate pathway activity compared 
with slices from saline injected controls. At all times 
studied, from 0.5 to 18 hr after injection, pentose phos- 
phate pathway activity in slices from diquat poisoned rats 
was equal to or greater than that observed in slices from 
paraquat poisoned rats. Since only rats dosed intraven- 
ously with paraquat subsequently develop lung damage, it 
is concluded that there is no simple relationship between 
stimulation of the pentose phosphate pathway in lung and 
the production of lung damage. (Author abstract by per- 
mission) 


76-2476. Rose, M. S.; Smith, L. L.; Wyatt, I. (Biochem. 
Mech. Unit, Imperial Chem. Ind. Ltd., Cent. Toxicol. 
Lab., Alderley Park, Macclesfield, Cheshire, England). 
Inhibition of paraquat accumulation in rat lung slices by a 
component of rat plasma and a variety of drugs and en- 
dogenous amines. Biochem. Pharmacol. 25(15): 1769— 
1772; 1976. (17 references) 

The accumulation of paraquat by slices of rat lung 
has been shown to be inhibited in vitro by the addition of 
rat plasma. For a given concentration of plasma, inhibition 
was constant with time and the amount of inhibition in- 
creased with increasing concentration of plasma. This 
suggests that there are components of rat plasma which 
inhibit paraquat accumulation by rat lung slices in a 
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concentration-dependent manner. An ultrafiltrate of 
plasma also inhibited paraquat uptake, indicating that the 
inhibitor is a low molecular weight compound. A number 
of endogenous amines including noradrenaline, 
5-hydroxytryptamine and histamine have been shown to 
reduce the concentration of paraquat accumulated into 
lung slices. as have several other drugs including imip- 
ramine, propranalol, burimamide, and betazole. The rele- 
vance of these findings to the prevention of paraquat ac- 
cumulation by lung is discussed. (Author abstract by per- 
mission) 


76-2477. Cammer, P. A.; Hollingworth, R. M. (Dep. En- 
tomol., Purdue Univ., West Lafayette, IN 47907). Unusual 
substrate specificity in the oxidative dearylation of paraoxon 
analogs by mouse hepatic microsomal enzymes. Biochem. 
Pharmacol. 25(15): 1799-1807; 1976. (27 references) 

In previous studies with various dialkyl 
paroaoxons, it was shown that the methyl, ethyl and 
propyl analogs were dearylated by hepatic microsomes 
almost exclusively through an NADPH-independent 
A-esterase, while dearylation of n-propyl paraoxon was 
NADPH-dependent. The present investigation was in- 
itiated to study the basis for this specificity. Release of 
p-nitrophenol was measured spectrophotometrically after 
incubation of a series of dialkyl-substituted paraoxon 
analogs with rat hepatic microsomal preparations. Oxida- 
tive dearylation was shown to have the caracteristics of a 
typical mixed-function oxygenase (MFO) reaction. 
Methyl, ethyl, n-butyl and n-amyl paraoxons were not 
readily metabolized by the MFO system, though consider- 
able dearylation of n-propyl paraoxon was observed. 
When the two alkyl substituents were not identical, only 
the compounds with an n-propyl group were metabolized 
in this manner. Dearylation was also observed with 
analogs containing certain branched chains or modified 
ethyl groups (e.g. 2-chloroethyl and 2-methoxyethyl). The 
unusual specificity for this MFO reaction was associated 
with the presence of a 3-carbon length chain or its steric 
equivalent. The reaction mechanism is most likely diffe- 
rent from that for the analogous MFO-catalyzed dearyla- 
tion of parathion analogs, as p-nitrophenol production 
from the paraoxons is not accompanied by release of the 
corresponding dialkyl phosphate. (Author abstract by 
permission) 


76-2478. Bedford, C.T.; Hutson, D. H. (Shell Res. Ltd., 
Tunstall Lab., Sittingbourne Res. Cent., Sittingbourne, 
Kent, England). The comparative metabolism in rodents of 
the isomeric insecticides dieldrin and endrin. Chem. Ind. 
(London) 10: 440-447; 1976. (23 references) 

There are 4 known metabolites of dieldrin. The 
trans-diol and the tetracyclic dicarboxylic acid are pro- 
ducts of biotransformation at the epoxy grouping, the lat- 
ter the result of oxidative ring cleavage. Only one 
monohydroxy derivative, syn-12-hydroxydieldrin, has 
been detected. The bridged pentachloroketone is one of 
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the few examples known of a metabolite of a foreign com- 
pound which has been formed by a skeletal rearrangement 
reaction. The route of administration plays a part in the 
elimination of the compound. For example, at low dosages 
of 0.1 to 0.25 mg/kg, neglecting strain differences. an oral 
dose given to male rats was excreted in feces during 7 days 
much less efficiently (28%) than was an i.v. dose (78%). 
The strain and sex of the experimental rats also affect not 
only the metabolism, of the initial compound, but also the 
excretion rates of individual metabolites. Studies of the 
metabolites in organs and tissues showed that dieldrin 
pentachloroketone was a urinary metabolite in the male 
rat, but is present only in traces in the females, suggesting 
that metabolites found in organs and tissues depend in part 
on the species, strain, and sex of the animals studied. 
Similar information regarding the metabolism of endrin as 
it is influenced by species, sex, and strain differences and 
by the various routes of administration of the compound 
are given. 


76-2479. Chio, H.: Sanborn, J. R. (Illinois Nat. Hist. 
Surv., Illinois Agric. Exp. Stn., Urbana, IL 61801). The 
metabolism of '*C-chlordane by the earthworm, Lumbricus 
terrestris L. Chemosphere 5(3): 161-166; 1976. (10 refer- 
ences) 

The metabolism is reported of '*C-chlordane (3:1 
cis:trans) by the earthworm, Lumbricus terrestris L. For 
the metabolism studies | wg/g '*C-chlordane was injected 
behind the clitellum into two groups of five worms and at 
the end of 24 and 48 hr one group each of five worms was 
sacrificed. It appeared that chlordane was about 1/10 as 
toxic to Lumbricus terrestris L. and 1/2 as toxic to Eisenia 


foetida S. as was carbofuran. Examining the data from 


both the worm and sand extracts showed that chlordane is 
not metabolized to any great extent as most of the ''C 
isolated was unchanged chlordane. Unlike parathion or 
carbofuran, chlordane does not possess any labile linkage 
which can be broken down by the earthworm to yield polar 
metabolites as had been previously observed for or- 
ganophosphorus or carbamate insecticides in plants and 
animals. The data obtained for the metabolism of this 
mixture of chlordane isomers corroborates previous in- 
formation obtained regarding the metabolism of this insec- 
ticide in animals. The poikilothermic earthworm has even 
less metabolic capability than the homeothermic rat 
which, in 24 hr after a single dose p.o., was able to elimi- 
nate 60-70% of the dose. 


76-2480. Haque, A.: Weisgerber, I.: Klein, W. (Inst. 
Oekol. Chem. Gesellschaft Strahlen. Munich, Germany). 
Buturon-'*C bound residue complex in wheat plants. 
Chemosphere 5(3): 167-172: 1976. (12 references) 

The nature of the complexes formed by buturon or 
its metabolites with cell wall components was studied. 
Winter wheat (cv. Caribo) plants grown under outdoor 
conditions were treated with the herbicide buturon-'*C, 
ring-labeled. Plants were harvested at maturity. Succes- 
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sive extraction of cell-wall components of '*C-treated 
plants with different reagents showed that radioactivity 
was present in all the fractions. The amounts of radioactiv- 
ity bound in the pectin and in the total lignin fraction were 
higher than corresponding to the percentage of pectin and 
of lignin in wheat straw. It was concluded that pectin and 
lignin are major binding sites for buturon and/or its degra- 
dation products. For the cellulose and the noncellulosic 
polysaccharide fractions, the bound radioactivity was low 
when compared to the relatively high percentages of these 
constituents in wheat straw. Therefore, these two frac- 
tions are probably less important for the problems of 
bound buturon residues. The solubilized cell wall extracts 
were separated by TLC into at least 6 components. Com- 
ponent IV corresponded to buturon; the other fractions 
corresponded to degradation products. The quantitative 
estimation of unchanged buturon in all extracts showed 
that it was present mainly in lignin and cellulose, whereas 
in soluble proteins and carbohydrates and in pectin, 
mainly hydrophilic degradation products were bound. 
Fractions II and III of the lignin-bound radioactivity cor- 
responded to the Rf-values of carbamates and of 
p-chloroaniline, but carbamates can occur as artifacts due 
to the decomposition of buturon and these values in lignin 
fractions should therefore be considered carefully. 


76-2481. Srivastava. S. P.: Agarwal, D. K.; Mushtaq, 
M.: Seth, P. K. (Ind. Toxicol. Res. Cent., Mahatma Gan- 
dhi Marg, Lucknow, India). Interaction of di-2-ethylhexyl 
phthalate (DEHP) with parathion in rats. Chemosphere 
5(3): 177-181; 1976. (27 references) 

The effect of DEHP was investigated on the acetyl- 
cholinesterase (AChE) inhibitory property of parathion. 
Adult male white rats were divided into 6 groups and 
treated as follows: 1) DEHP, 5 mg/kg, i.p.; 2) parathion, 
4.3 mg/kg in propylene glycol p.o.: 3) paraoxon, 0.5 mg/kg 
in propylene glycol p.o.: 4) DEHP + parathion; 5) DEHP 
+ paraoxon; and 6) saline + propylene glycol. Parathion 
significantly inhibited the activity of AChE in blood and 
brain, while DEHP had no effect in both preparations. 
Pretreatment of the animals with the plasticizer signific- 
antly reduced the degree of enzyme inhibition caused by 
parathion alone from 56 to 45% in blood and from 51 to 19% 
in brain. The decrease in the inhibitory property of the 
pesticide may be due to the effect of DEHP on its biot- 
ransformation, distribution, or excretion. Further study 
suggested that DEHP somehow altered the rate of conver- 
sion of parathion to paraoxon. It is suggested from this 
study that phthalate plasticizers may modify the action of 
some xenobiotics, perhaps by impeding their metabolic 
disposition. 


76-2482. Dutton, A. J.: Roberts, T. R.; Wright, A. N. 
(Shell Res. Ltd., Sittingbourne, Kent, England). Charac- 
terization of acidic conjugates of flamprop in wheat. 
Chemosphere 5(3): 195-200; 1976. (8 references) 

Acidic conjugates formed in the laboratory were 
characterized in abscised wheat seedlings maintained ina 
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solution of flamprop. The study showed that the conjugate 
contained an unchanged flamprop group, the monosac- 
charides glucose or galactose, and a malony! group. The 
malonyl group was very labile; hydrolysis gave the 
hexosyl derivative of flamprop, either free or after acetyla- 
tion, as the tetraacetate. The malonyl group must therefote 
be joined to the hexose unit, probably at the 6-position, 
although this is not yet confirmed. This and other studies 
indicate that malonyl derivatives or other acidic conju- 
gates may be more common than had been previously 
suspected. However, they have not been isolated from 
plants intact owing to their instability. 


76-2483. Gupta, P. K. (Ind. Toxicol. Res. Cent., 
Mahatma Gandhi Marg, Lucknow, India). Duration of 
phenthoate-induced changes in blood and brain cholines- 
terase and the toxicity of phenthoate in rats. Chemosphere 
5(3): 201-205: 1976. (18 references) 

The levels of cholinesterase in blood and brain of 
male rats were determined following single oral doses of 
phenothate. The animals were given 50 mg/kg phenthoate 
in peanut oil and 5 animals each were sacrificed at 0, 3, 24, 
42, and 72 hours after treatment. Following oral administ- 
ration the main symptoms observed were: labored brea- 
thing, discharge from eyes and nose, salivation, constric- 
tion of the pupil, tremors, coma, and death. The onset of 
symptoms was dose-dependent and the time to death var- 
ied depending on the dose, with some animals dying within 
a few minutes of exposure while others survived beyond 24 
hr. Following dermal application the animals did not show 
signs of skin irritation or dermatitis and exhibited 
symptoms similar to those following acute oral poisoning, 
except that the onset of symptoms was delayed. No defi- 
nite gross pathological changes were detected in the ani- 
mals except that the ventricles invariably contained little 
blood. Maximum depression of blood and brain AChE was 
noted after 3 hr, when it amounted to 70 and 59%, respec- 
tively. The levels returned to near control values at 72 hr 
after treatment. The LDSO values for phenthoate after oral 
or dermal administration were 246 and 4,498 mg/kg, re- 
spectively. 


76-2484. Elder, G. H.: Evans, J. O.; Matlin, S. A. (Dep. 
Med. Biochem., Welsh Natl. Sch. Med., Cardiff, Wales). 
The effect of the porphyrogenic compound, hexachloroben- 
zene, on the activity of hepatic uroporphyrinogen decar- 
boxylase in the rat. Clin. Sci. Mol. Med. 51(2): 71-80; 1976. 
(38 references) 

A method for the measurement of uroporphyrino- 
gen decarboxylase is described using 5-carboxyl por- 
phyrinogen as substrate. This method is used to investi- 
gate the effect of HCB on the activity of uroporphyrinogen 
decarboxylase in rat liver. A diet containing 0.3% (w/w) 
HCB produced porphyria in female Wistar rats after at 
least 4 weeks. Porphyria was accompanied by a progres- 
sive fall in hepatic uroporphyrinogen decarboxylase activ- 
ity to 18% of control values after 11 wk. The HCB por- 
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phyria is a consequence of this enzyme defect. Iron ac- 
cumulation in the liver was not noted. It is suggested that 
HCB or a metabolite acts directly to decrease the activity 
of the enzyme. 


76-2485. Schoenig, G. P. (Univ. California, Davis, CA 
95616). Studies on the hepatic metabolism, absorption, 
binding and blood concentrations of parathion in the albino 
rat. Diss. Abstr. Int. B 36(10): 4976-4977; 1976. 

Two methods involving simple surgical techniques 
were developed to evaluate parathion metabolism qualita- 
tively and quantitatively while disturbing the intact rat as 
little as possible. Ora! administration of parathion at 6.0 
mg/kg apparently did not affect the male rats while the 
females exhibited classical acetylcholinesterase inhibition 
symptoms. Data obtained from the hepatic metabolism 
study confirmed that there are two major pathways for 
parathion metabolism. Male rats hydrolyze a larger prop- 
ortion of the parathion which enters the liver directly to 
diethylphosphorothioic acid and p-nitrophenol than do 
female rats. Parathion absorption from the gastrointestinal 
tract increases sharply after dosing at a time which corre- 
lates well with the apparence of cholinergic stimulation 
reactions. The increase in absorption may be due to in- 
creased gastrointestinal motility or increased blood flow to 
the absorptive organs due to acetylcholinesterase inhibi- 
tion. Large amounts of radioactivity administered as 
parathion were found covalently bound to plasma pro- 
teins, apprarently due to a nucleophilic displacement reac- 
tion between paraoxon and plasma proteins. No free 
paraoxon was detected in the plasma: excellent cerrelation 
was observed in time course studies between the concent- 
ration of parathion in the systemic circulatory system and 
occurrence of toxic reactions. (Author abstract by permis- 
sion, abridged. Copies of the thesis are available from 
University Microfilms, Order No. 76-7867.) 


76-2486. Cappon, I. D. (York Univ., Toronto, Ontario. 
Canada). Factors involved in increased hepatic and renal 
protein synthesis after DDT administration to rats. Diss. 
Abstr. Int. B 36(10): 4799: 1976. 

Experimental situations involving altered protein 
synthesis in liver and kidney after in vivo administration of 
DDT have been investigated. Homogenates of liver and 
kidney obtained from control rats and rats treated with 
DDT have been separated into microsomes or ribosomes 
and into the postmicrosomal (S105) supernatant fraction or 
the pH 5 supernatant fraction. When the microsomes or 
supernatant fraction were studied separately in vitro there 
was an increased incorporation of labeled amino acid into 
protein. An increased incorporation of '*C-phenylalanine 
into protein of liver microsomes and liver S105 supernat- 
ant was also observed in vivo after DDT administration. 
The poly U-directed incorporation of '*C-phenylalanyl- 
tRNA into peptide was increased when salt-washed ribo- 
somes from control liver were incubated with S105 super- 
natant or pH 5 supernatant prepared from DDT-treated 
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rats. Elongation factors 1 and 2, necessary for the binding 
of aminoacyl-tRNA to ribosomes and for the translocation 
of peptidyl-tRNA from the A site to the P site of ribo- 
somes, were present in the pH 5 supernatant fractions of 
liver and kidney of control or DDT-treated rats and these 
fractions were incubated with salt-washed ribosomes ob- 
tained from the liver of control rats. The results provided 
evidence that the increased incorporation observed with 
the pH 5 supernatant fraction obtained from either liver or 
kidney of DDT-treated rats could not be attributed to 
decreased ribonuclease activity. altered GTP or thiol con- 
centrations, or increased elongation factor 2 activity. but 
was due to an increase in elongation factor | activity. 
(Author abstract by permission, abridged. Copies of the 
thesis are available in microfiche from the National Lib- 
rary of Canada at Ottawa and for consultation at Scott 
Library, York Univ.) 


76-2487. Ehrich. M. F. (Univ. Connecticut, Storrs, CT 
06258). The effect of DDV P (dichlorvos) on mouse esterases. 
Diss. Abstr. Int. B 36(10): 4971-4972: 1976. 

Potentiation of toxicity after exposure to combina- 
tions of organophosphates (OP) may result from inhibition 
by one OP of carboxylesterases (CE) which either bind or 
hydrolyze the second OP. To determine DDVP’s potential 
for OP interaction, dose and time related inhibition of 
cholinesterase (CHE) and CE were studied in male mice. 
Brain CHE activities were 37, 36, 50, 69 and 92% of control 
at 1/4, 1/2, 2, 5, and 18 hours after ip injection of 30 mg/kg 
DDVP., respectively. Two hours after 30 mg/kg DDVP the 
hydrolysis by liver of the CE substrates triacetin (TA). 
diethylsuccinate (DES), and procaine were 86, 36, and 
75% of control, respectively. DDVP., 35 mg/kg. killed mice 
in less than 1/2 hour. The anti-CHE action of 800 mg/kg 
malathion was not potentiated by pretreatment, 18 hours 
prior, with 30 mg/kg DDVP, nor did malathion pretreat- 
ment potentiate DDVP’s anti-CHE action. Pretreatment 
with TCP, a potent inhibitor of CE hydrolysis and OP 
binding, also did not potentiate DDVP’s anti-CHE action 
although this OP has been reported to potentiate the toxic- 
ity of malaoxon (MX) and paraoxon (PX) (Tox. Appl. 
Pharmacol. 27: 537, 1974). In vitro binding measurements 
demonstrated that DDVP was inactivated by this 
mechanism, but the mM inactivated per gram liver were 
50.6 + 2.6for DDVP, compared to 180 + 15 and 269 + 10 
for MX and PX, respectively. Binding was inhibited by 
TCP and enhanced by DDT, but not dieldrin, yet these 
pretreatments did not affect DDVP’s in vivo anti-CHE 
action. This suggests that even though DDVP binds to and 
inhibits esterases, the binding and inhibition do not repre- 
sent important detoxification mechanisms for this OP. 
(Author abstract by permission, abridged. Copies of the 
thesis are available from University Microfilms, order No. 
76-7175) 


76-2488. Leather, G. R. (Virginia Polytech. Inst. State 
Univ., Blacksburg, VA 24061). Adsorption, distribution 
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and metabolism of bifenox. Diss. Abstr. Int. B36(11): 5380; 
1976. 

Radiolabeled '*C-bifenox had a half-life of 3 to 7 
days after application to the soil and was characterized by 
hydrolysis to 5-(2,4-dichloropheny])- 2-nitrobenzoic acid. 
The acid was found to be highly mobile in a soil elution 
column, accounting for the short half-life in soil as a result 
of leaching of the acid. Additional metabolites identified in 
the soil included: 2,4-dichlorophenyl- 4-nitropheny! ether 
and 5-(2,4-dichlorophenoxy) anthranilic acid. Comparison 
of the total '*C in the sampling zone of 8 cm to that 
extractable by methanol showed increased binding of the 
compounds to the soil over a 313-day period. The uptake 
by plants was rate dependent in the range of 1.7 to 4.5 
kg/ha, preemergence application. The patterns of absorp- 
tion and distribution of '*C-bifenox were different among 
corn, soybean, and velvetleaf. The test species were capa- 
ble of metabolizing '*C-bifenox after root absorption from 
nutrient culture. Tissue macerates of the shoots of corn 
and soybean in vitro did not metabolize bifenox; velvetleaf 
hydrolyzed it to :he acid but to less than 1% of the total 
incorporated. (Author abstract by permission, abridged. 
Copies of the thesis are available from University Mic- 
rofilms, Order No. 76-11,115.) 


76-2489. Hundley, S. G. (Virginia Polytech. Inst. State 
Univ., Blacksburg, VA 24061). The in vitro microsomal 
metabolism of endrin by endrin resistant and susceptible 
pine voles. Diss. Abstr. Int. B 36(11): 5493-5494; 1976. 
The in vitro capacity of hepatic microsomes to 
metabolize endrin was compared between endrin resistant 
and susceptible voles. Km and Vmax determinations were 
made for individual animals which were divided into con- 
trol groups, phenobarbital treated groups, and endrin 
treated groups. No differences in activity levels were 
found between the strains for the controls and phenobarbi- 
tal treated animals. Resistant animals dosed orally at the 4 
mg/kg level of endrin exhibited a 2-fold higher Vmax than 
similarly treated susceptible voles. The Vmax for endrin 
treated susceptible animals was 2-fold lower than the con- 
trol level of activity for the susceptible strain. Resistant 
animals dosed orally with endrin at the 20 mg/kg level also 
had a 2-fold lower Vmax than did control animals. At low 
substrate concentrations of endrin the rate of 12- 
ketoendrin formation was 1|1-fold greater in the susceptible 
strain than in the resistant strain. 12-Ketoendrin produc- 
tion by the susceptible animals was subject to substrate 
inhibition at higher endrin concentrations. SKF 525-A in- 
hibited both endrin disappearance and 12-ketoendrin for- 
mation in both strains. The pattern of inhibition for 12- 
ketoendrin formation in the susceptible animals was found 
to be non-competitive while a competitive inhibition pat- 
term was observed for the inhibition of endrin disappearnce 
in resistant animals. The inhibition constant for SKF 
525-A inhibition of 12-ketoendrin formation in the suscep- 
tible voles was 1.04 uM. The Ki for inhibition of endrin 
disappearance was 6.4 uM for the resistant animals. De- 
terminations for SKF 525-A inhibition of 12-ketoendrin 
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formation in the resistant voles could not be made due to 
the lack of 12-ketoendrin production even at the lowest 
concentration of SKF 525-A. (Author abstract by permis- 
sion, abridged. Copies of the thesis are available from 
University Microfilms, Order No. 76-11,114.) 


76-2490. Rogers, D. C. (Univ. Tennessee, Knoxville, 
TN 37916). The effect of dietary sulfate on the metabolism of 
glycosaminoglycans in malathion stressed rats. Diss. Abstr. 
Int. B 36(11): 5518; 1976. 

Female rats were fed diets containing 0.0002%., 
0.10%, or 0.42% sulfate for 17 days; | ml corn oil or 
malathion (100 and 250 mg malathion/kg rat) was fed by 
stomach tube every 24 hours for 3 days, and the rats were 
killed on the fourth day. Malathion stress resulted in a 
decrease in total sulfur as sulfate in lung and brain of rats 
fed the low sulfate level and an increase in total sulfur as 
sulfate in rats fed the highest sulfate level, indicating in- 
creased tissue sulfate mobilization with malathion stress. 
An increase in dietary sulfate resulted in a decrease in total 
tissue sulfur as sulfate in rats administered the vehicle. 
This indicated that inorganic sulfate inhibits either sulfa- 
tion or synthesis of glycosaminoglycans. In rats fed 
malathion, this inhibition was removed. The hexosamine 
content of lung of rats fed the 0.0002% sulfate diet de- 
creased with malathion administration, supporting the 
previous suggestion that ester sulfate, at least in the form 
of glycosaminoglycans, is a source of *°S-sulfate mobilized 
from the tissue by malathicn treatment. (Author abstract 
by permission, abridged. Copies of the thesis are available 
from University Microfilms, Order No. 76-11,085). 


76-2491. Berry,C.R., Jr. (Virginia Polytech., Inst. State 
Univ., Blacksburg, VA 24061). The effects of herbicide 
treatment on a reservoir ecosystem. Diss. Abstr. Int. B 
36(12 Pt. 1): 5944-5945; 1976. 

Nuisance populations of egeria (Egeria densa 
Planchon) hampered the use of the 1093 ha Chickahominy 
Reservoir, Virginia, as a source of recreation and potable 
water. A mixture of diquat dibromide (6,7- 
dihydrodipyrido (1,2-a:2,1°c)-pyrazinediium dibromide) 
and potassium endothall (7-oxabicyclo(2,2,1)- heptane- 
2,3-dicarboxylic acid) was applied at 2.83 | of each chemi- 
cal per 0.4 surface ha. There were no measurable changes 
in water quality after treatment and macrophyte die-off 
with the exception of a general decrease in dissolved oxy- 
gen. No fish kills were observed. Both herbicides declined 
to very low levels in the water 3 days after treatment and 
were undetectable within 16 days after treatment. Con- 
centrations of diquat in egeria were twice as high and 
persisted two times longer than concentrations of en- 
dothall. No endothall was found in bottom sediments. 
Diquat persisted in hydrosoils for one year. No herbicides 
were found in fish muscle tissue. The LDSO values for 
diquat and endothall separately and combined were de- 
termined for four species of fish. The toxicity of the mix- 
ture was set by the toxicity of diquat. Concentrations 





Toxicology and Pharmacology 


approximating those applied in the field (0.11 mg/I diquat 
with 0.17 mg/l endothall) did not alter bluegill respiration 
rate. Concentrations of the mixture as high as 11.0 mg/l 
diquat and 17.0 mg/l endothall tested over 96 hr in bioas- 
says did not cause histopathological changes in bluegill 
gill, kidney, or liver tissue or cause changes in hematocrit, 
total plasma proteins, plasma protein electropherograms, 
or white blood cell differentials. Goldfish exposed to di- 
quat and endothall separately (maximum 11.0 mg/I diquat 
and 17.0 mg/l endothall) and combined (maximum 11.0 
mg/1 diquat with 17.0 mg/I endothall) had no alterations in 
plasma glucose; glucocorticoids, androgens, estrogens. 
hematocrit, or white blood cell differential. (Author 
abstract by permission, abridged. Copies of the thesis are 
available from University Microfilms, Order No. 76- 
13,509). 


76-2492. Larson, L. L. (Univ. California, Riverside, CA 
92502). The selective toxicity of Orthene. Diss. Abstr. Int. B 
26(12 Pt. 1): 5959; 1976. 

The effects of Orthene (cacephate) insecticide were 
evaluated against a variety of organisms. It was found to 
combine low mammalian toxicity with high systemic effi- 
cacy (with transport in the xylem) and safety to the 
braconid parasitoid, Chelonus blackburni. In addition, it 
was found to be highly stable to hydrolysis and ultraviolet 
degradation. Subsequent metabolism and penetration 
studies indicated that the observed toxicity of Orthene 
could usually be explained on the basis of Monitor 
(methamidophos) production and degradation. Penetra- 
tion was a factor in Orthene resistance only in the pupal 
stages of C. blackburni and its host the potato tuberworm 
and, to a lesser extent, in the O-42,4-dichlorophenyl) 
O-ethyl phosphoroamidothioate resistant house fly. O- 
and S-demethylation of Orthene before it could be 
metabolically converted to Monitor also contributed to 
resistance in many organisms. Excised cotton leaves pro- 
duced detectable amounts of Monitor, as well as 
O-demethylated Orthene from Orthene taken up in the 
water solution through the cut petiole. (Author abstract by 
permission, abridged. Copies of the thesis are available 
from University Microfilms, Order No. 76-12,654.) 


76-2493. Davis, J. E. (Univ. Miami, Miami, FL). The 
metabolism of parathion by liver microsomal mixed- 
function oxidases. Diss. Abstr. Int. B. 36(12 Pt. 1): 6121: 
1976. 

Investigation of the mechanism involved in the 
mixed-function oxidation of parathion to paraoxon and the 
conversion of parathion into DEPT, which has the appa- 
rent stoichiometry of a hydrolytic reaction but which re- 
quires the cofactors necessary for a mixed-function 
oxidase, was carried out by mass spectrometric analyses 
of products formed by in vitro metabolism of parathion by 
liver microsomes in the presence of '*Oz. Research con- 
cerning the catalytic site of the enzyme responsible for the 
conversion of parathion into paraoxon utilized the binding 
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of sulfur from parathion to the microsomes, which occur- 
red concurrently with the replacement of the sulfur atom 
by oxygen. Chemical characterization of the sulfur indi- 
cated that it exists as a hydrodisulfide or possibly a 
polysulfide formed from a reactive form of sulfur, released 
from parathion, combining with a cysteine residue at or 
near the catalytic site of the enzyme. The analysis of 
parathion metabolites by gas chromatography, which was 
developed in order to investigate the effects of various 
incubation parameters on the enzymes involved, was ex- 
panded into a sensitive and reproducible method for the 
evaluation of induction of liver microsomal mixed- 
function oxidases. (Author abstract by permission, ab- 
ridged. Copies of the thesis are available from University 
Microfilms, Order No. 76-12,840.) 


76-2494. French, J. E. (North Carolina State Univ., 
Raleigh, NC 27607). The effects of the chlorinated polycyc- 
lic hydrocarbons, p,p'-DDT and polychlorinated biphenyls 
(PCBs) on the flagellated protozoan, Crithidia fasciculata. 
Diss. Abstr. Int. B 37(1): 96-97: 1976. 

The effects of p,r'-DDT and the polychlorinated 
biphenyls (PCBs) on the cell population growth, energy 
metabolism, and ultrastructure of Crithidia fasciculata 
were studied by a time course analysis during exposure to 
the exponential growth phase of this organism. Cell popu- 
lation growth was significantly depressed by these chlori- 
nated polycyclic hydrocarbons with PCB (Aroclor 1254) 
being more toxic thanp,p'-DDT. A 50% growth inhibitory 
dose of 10.5 and 425 ppm for PCB (Aroclor 1254) and 
r.p'-DDT. respectively, is reported. Maximum concentra- 
tion of DDT occurred after 6 hrs exposure when the DDT 
concentration was limited (1 nmole per ml). Distribution 
decreased per yg of cell protein thereafter. DDT was appa- 
rently not metabolized by this organism. DDT had no 
appreciable effect on energy metabolism and PCB slightly 
inhibited (at 6 hrs) and then increased (at 24 hrs) the CO 
evolution from D-glucose. After 6 hrs exposure to DDT or 
PCB, both uptake and incorporation of thymidine and 
uridine, but not of L-leucine were inhibited. Inhibition was 
transient and either returned to normal relative to control 
or increased dramatically (2-3 fold) after 12 and 24 hrs. 
L-leucine uptake and incorporation was either normal or 
elevated, relative to controls, after 12 and 24 hr exposure. 
DDT and PCB induced fine-structure changes were 
characterized by the deterioration of the kinetoplast, 
mitochondrial and/or cellular swelling. Concentric mem- 
brane arrays were also observed in DDT or PCB treated 
cells or cells grown in 0.1% DMSO. It was concluded that 
the cell population growth inhibition is due to disruption of 
uptake and/or incorporation of nucleic acid precursors and 
loss of cell regulatory capacity. The sensitivity of C. fas- 
ciculata to low levels of DDT or PCB makes it an approp- 
riate cell model for studying toxic agent screening and 
mechanisms of xenobiotic-cell interactions. (Author 
abstract by permission. Copies of the thesis are available 
from University Microfilms, Order No. 76-14,319). 
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76-2495. Garnas, R. L. (Univ. California, Davis, CA 
95616). Comparative metabolism of pesticides by marine 
invertebrates. Diss. Abstr. Int. B. 37(1): 141; 1976. 

An aquatic metabolism system was designed that 
was comparable to terrestrial metabolism systems and 
minimized stress on the test animals. This system was used 
to study the comparative metabolism of pesticides by 
marine intertidal invertebrates. The radiolabeled pes- 
ticides included parathion, carbaryl, and trifluralin; or- 
ganisms___were representatives of three phyla and in- 
cluded sea stars, mussels, snails, and sea anemones. The 
metabolism of these pesticides involved typical metabolic 
pathways of oxidation, reduction, hydrolysis, and conju- 
gation; for example, the metabolism of parathion by the 
sea star (Pisaster ochraceous) included oxidation to 
paraoxon, followed by hydrolysis to diethyl phosphoric 
acid and p-nitrophenol; the sea anemone (Anthopleura 
xanthogrammica and Anthopleura artemisia) and the snail 
(Tegula funebralis) metabolized parathion similarly, only 
to different extents. The mussel (Mytilus californianus) 
was only capable of minimal hydrolysis of parathion to 
diethyl phosphorothioic acid and; -nitrophenol; under less 
aerated conditions, the mussel reduced parathion to 
aminoparathion. These invertebrates never metabolized 
the compounds to the same extent or displayed the diver- 
sity of metabolic pathways characteristic of terrestrial 
animal studies. (Author abstract by permission, abridged. 
Copies of the thesis are available from University Mic- 
rofilms, Order No. 76-14,206). 


76-2496. Tomkins, D. J. (McGill Univ., Montreal, 
Quebec, Canada). Effects of herbicides on wild plants at 
chromosomal, population, and community levels. Diss. 
Abstr. Int. B 36(12 Pt. 1): 5925; 1976. 

Seven herbicide formulations, 2,4-D, picloram, 
picloram + 2,4-D, 2,4-D + 2,4,5-T, paraquat, simazine, 
and diuron, were applied in two plant communities of 
different successional age, and observations were made at 
monthly intervals over three years. Chromosomal abnor- 
malities were found in many susceptible species after ex- 
posure to some herbicides. Auxins produced sticky 
bridges (pseudochiasmata) and laggards in some species, 
whereas simazine and diuron caused extensive, but short- 
lived, fragmentation. Observations at the population level 
indicated that several biological factors, including the level 
of ploidy and monocot-dicot differences, were important 
in determining the sensitivity of 75 weed species. Com- 
munity studies showed that broadcast spraying of her- 
bicides can cause significant changes in species diversity 
and dominance. In general, the recently disturbed com- 
munity was more sensitive to modification than the more 
mature community. (Author abstract by permission) 


76-2497. Krasovskii, G. N.: (A.N. Sysin Inst. Gen. 
Commun. Hyg., USSR Acad. Med. Sci., Moscow, 
USSR). Extrapolation of experimental data from animals to 
man. Environ. Health Perspect. 13: 51-58; 1976. (9 refer- 
ences) 
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Conditions were studied for extrapolating to- 
xicologic data from animals to man. Toxicity parameters 
of compounds and the c‘ological constants of mammals 
were found to correlate with body weight. This relation is 
well described by a rectilinear regression equation which 
holds for more than 100 of the most diverse mammalian 
biological constants. Toxicity parameters for 80% of the 
substances also are subordinated to this regularity. Thus it 
was possible to develop a computational method for ex- 
trapolating toxicologic data from animals to the ‘‘average”’ 
man. To increase the reliability of extrapolation, it is 
necessary to take into consideration the limits of variabil- 
ity of sensitivity of various population contingents to the 
effect of chemical compounds, an estimate of the accuracy 
of establishing the threshold and no-effect doses of sub- 
stances under chronic experiment conditions with ani- 
mals, and the determination of the maximum possible 
error associated with extrapolating experimental data to 
the “‘average’’ man. It is advised that a coefficient of 
reserve be used, the value of which should not be less than 
10 to ensure safe conditions for the transfer of the results of 
toxicologic studies to public health practice. 


76-2498. Freed, V. H.; Haque, R.: Schmedding, D.;: 
Kohnert, R. (Environ. Health Sci. Cent., Oregon State 
Univ., Corvallis, OR 97331). Physicochemical properties of 
some organophosphates in relation to their chronic toxicity. 
Environ. Health Perspect. 13: 77-81; 1976. (15 references) 

The structure-property relationships of the or- 
ganophosphates were studied in relation to possible ac- 
cumulation and chronic effects in mammals. The or- 
ganophosphates studied included fenitrothion, dicapthon, 
parathion, ronnel, dichlofenthion, and leptophos. The 
physicochemical properties were determined, including 
the octanol/water partition coefficient, hydrolysis, and 
binding to proteins. Compounds whose structures had a 
halogenated ary! substitution had partition coefficients not 
largely different from the organochlorines, suggesting fat 
deposition. Certain of these compounds were sufficiently 
stable toward hydrolysis to allow bioaccumulation. These 
findings appear to indicate a correlation between readily 
determined physical properties and the potential for 
chronic effects in this class of compounds. 


76-2499. Shigan, S. S. (A.N. Sysin Inst. Gen. Commun. 
Hyg., USSR Acad. Med. Sci.. Moscow, USSR). Methods 
for predicting chronic toxicity parameters of substances in 
the area of water hygiene. Environ. Health Perspect. 13: 
83-89; 1976. (2 references) 

Rapid methods were studied for determining 
chronic toxicity parameters of chemical compounds intro- 
duced by the oral route into an organism with water. For- 
mulas are verified with which threshold values and no- 
effect toxicity doses for substances can be obtained on the 
basis of various toxicologic parameters. For organophos- 
phates a methodological scheme was developed for con- 
ducting an acclerated experiment for predicting the 
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chronic toxicity of low and average cumulative com- 
pounds. Results of this study indicate that it is inadvisable 
to use lower animals as test subjects with the aim of pre- 
dicting toxicity for higher animals. Patterns of homology 
and isomerism were noted in the comparison of chronic 
intoxication threshold doses as well as in acute toxicity 
values of substances. 


76-2500. Sidorenko, G. I.; Tsulaya, V. R.; 
Korenevskaya, E. I.; Bonashevskaya, T. I. (A.N. Sysin 
Inst. Gen. Commun. Hyg. USSR Acad. Med. Sci., Mos- 
cow, USSR). Methodological approaches to the study of the 
combined effect of atmospheric pollutants as illustrated by 
chlorinated hydrocarbons. Environ. Health Perspect. 13: 
111-116; 1976. (21 references) 

The combined effect of substances with a unidirec- 
tional toxic action was studied using several chlorinated 
hydrocarbons, including 1,2-dichloropropane, 1,2,3- 
trichloropropane, and perchloroethylene, at various con- 
centrations. A graphic representation was obtained of the 
onset time for a given effect as a function of the active 
concentrations for the short-term effect of high concentra- 
tions of these compounds based on the concentration-time 
relation. The nature of the combined action of various 
combinations of two and three substances with respect to 
concentration was studied by using graphs. At high con- 
centrations the action of various combinations appeared 
additive. An inverse relation was noted in subacute exper- 
iments between the inactive concentrations and the onset 
time for changes in the vital activity indices of an or- 
ganism: the lower the concentration, the later the changes. 
Additional data of interest in explaining the mechanism of 
action at various concentrations is presented. The results 
of this study can be used as a basis for developing 
methodological approaches to the study of the combined 
action of toxic substances administered by inhalation. 


76-2501. Peakall, D. B. (Can. Wildl. Serv., Ottawa, On- 
tario, Canada). Effects of toxaphene on hepatic enzyme 
induction and circulating steroid levels in the rat. Environ. 
Health Perspect. 13: 117-120; 1976. (10 references) 

The effects of toxaphene were studied on liver 
enzyme induction and circulating steroid levels in male 
rats. In short-term experiments animals were given to- 
xaphene p.o. ina single dose of 1/2 LDS0 (120 mg/kg) and 
the animals were then sacrificed at 1, 5, and 15 days. In 
chronic experiments the animals were fed 1/100 LDSO 
daily for 1, 3, and 6 months. In the short term studies liver 
weight and hepatic microsomal enzyme activity were in- 
creased at days 5 and 15. The level of plasma testosterone 
was significantly decreased at day 15. In the long-term 
experiment rats were given 2.4 mg/kg/day and the liver 
weights and microsomal enzyme activity were signific- 
antly increased over controls. However, enzyme activity 
was decreased by the end of the treatment. Plasma testos- 
terone levels were not affected. It was concluded that 
enhanced liver enzyme induction caused only a transient 
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drop in circulating testosterone levels which was followed 
by a returm to normal values. 


76-2502. Martson, L. V.: Voronina, V. M. (All-Union 
Sci. Res. Inst. Hyg. Toxicol. Pesticides, Polymers, and 
Plastics, Kiev, USSR). Experimental study of the effect of a 
series of phosphoroorganic pesticides (dipterex and imidan) 
on embryogenesis. Environ. Health Perspect. 13: 121-125; 
1976. (1 reference) 

Embryotoxic and teratogenic effects of chlorophos 
administered to pregnant Wistar rats were studied during a 
critical period of embryogenesis. The pesticide was ad- 
ministered orally in vanous doses. No embryotoxic or 
teratogenic effects were noted at the 8 mg/kg dose level. In 
similar studies using phthalophos (imidan), the introduc- 
tion of a 30 mg/kg dose once on day 9 of pregnancy and the 
use of a 1.5 mg/kg dose/day throughout the course of 
pregnancy caused increased postimplantation mortality of 
embryos. Doses of 30 mg/kg of phthalophos on day 9 or on 
day 13 of gestation caused developmental abnormalities, 
including hypognathia and hydrocephaly. A 0.06 mg/kg 
dose of phthalophos did not affect the course of em- 
bryogenesis in white rats. From this study it was con- 
cluded that the organophosphate pesticides dipterex and 
imidan exhibit embryotoxic and teratogenic effects at 
doses which significantly exceed the actual amounts of the 
pesticide that can enter the human organism under the 
normal conditions of use of these chemicals in the USSR. 


76-2503. Kuz’minskaya, U. A.; Alekhina, S. M. (AIll- 
Union Sci. Res. Inst. Hyg. Toxicol. Pesticides, Polymers, 
and Plastics, Kiev, USSR). Effect of chlorocamphene on 
the isoenzyme spectrum of lactate dehydrogenase in rat 
serum and liver. Environ. Health Perspect. 13: 127-132; 
1976. (21 references) 

The general activity and the isoenzyme spectrum of 
lactate dehydrogenase (LDH) was studied during single 
and long-term introduction of polychlorocamphene (to- 
xaphene) in male white rats. Total LDH activity decreased 
in the liver during single dose introduction of 120 mg/kg 
polychlorocamphene. The overall LDH activity did not 
change in blood serum. The isoform ratio changed insig- 
nificantly and LDH: fell, but normalized 15 days after the 
introduction of the compound. Long-term exposure to 
polychlorocamphene at 1/100 the LDSO dose of 120 mg/kg 
over 1.3 and 6 months reduced the overall LDH activity, 
both in the liver and in the serum. A decrease in the activity 
of the basic LDH isoenzyme of the liver (LDHs) and a 
sharp increase in LDHs were characteristic for the isoen- 
zyme spectrum of the liver. LDH: and LDHs decreased 
and LDH2 and LDHs increased in blood serum. At the 
third month of exposure, LDH: normalized. LDHs con- 
tinued to increase regularly. This results in a reduction of 
the number of H subunits and an increase of M subunits, a 
characteristic of hypoxic states. An introduction of 
polychlorocamphene does not therefore result in an in- 
crease in the permeability of the cellular membranes of the 
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liver for LDH isoenzymes, while the observed isoenzyme 
spectrum shifts in blood serum result either from the 
biosynthesis of the isoforms of this enzyme changed by the 
compound or from the permeability for them of cells of 
other tissues. 


76-2504. Staples, R. E.; Kellam, R. G.; Haseman, J. K. 
(Natl. Inst. Environ. Health Sci., Research Triangle Park, 
NC 27709). Developmental toxicity in the rat after ingestion 
or gavage of organophosphate pesticides (dipterex, imidan) 
during pregnancy. Environ. Health Perspect. 13: 133-140; 
1976. (9 references) 

Teratogenic potentials of dipterex (trichlorfon) and 
imidan (phosmet) were studied in nonparous female rats 
(CD strain). From day 6 through day 17 of gestation all rats 
were given 25 g of food/day. Thereafter, until sacrifice on 
day 21 of gestation, food was provided ad libitum. Dip- 
terex and imidan were administered from day 6 through 
day 15 of gestation by gavage (in 10 mg/kg of 0.5% methylI- 
cellulose in water) or by addition to the diet. Dipterex was 
added to the diet to give 0, 75, 150, 400, or 600 mg/kg/day. 
Imidan was added to deliver 0, 12, 25, 40, and 50 
mg/kg/day. The structural development of fetuses was al- 
tered when dipterex was given by diet to pregnant rats 
from days 6 through 15. Major external and skeletal altera- 
tions occurred after consumption of 432 or 519 mg/kg/day. 
Only minor skeletal changes were noted in the 375 mg/kg 
dose group, and the incidence of alterations in the 145 
mg/kg/day group was insignificant. Malformations seen at 
the two highest doses did not result directly from the 
associated decrease in food consumed. Dipterex did not 
have teratogenic potential when given for the same time 
span, once/day by gavage, even at levels which produced 
maternal lethality. Imidan was not teratogenic when simi- 
larly given, either by diet at concentrations resulting in a 
45% reduction in food consumption, or by gavage at doses 
resulting in some maternal lethality. 


76-2505. Kolaja, G. J.; Hinton, D. E. (U.S. Army Vet. 
Corps, Vet. Pathol. Biomed. Labs., Edgewood Area, 
Aberdeen Proving Grounds, MD 21010). Histopathologic 
alterations in shell gland accompanying DDT-induced thin- 
ning of eggshell. Environ. Pollut. 10(3): 225-231; 1976. (13 
references) 

Morphological alterations were determined in shell 
glands of ducks during the production of thin eggshells. 
Experimental ducks were fed a mash containing 75 ppm 
DDT. Eggshells from DDT-treated ducks were 13.8% 
thinner than those from controls. The comparison of 
eggshell weights from both groups revealed a 15.5% reduc- 
tion after DDT exposure. No significant differences were 
seen with respect to maximum length and width. After 4 
weeks of exposure, morphological studies showed 
changes within the submucosaas well as lining and glandu- 
lar epithelia. Alterations included edema of the submucosa 
near the tips of villous projections, cytoplasmic vacuola- 
tion of lining epithelium, and pyknosis of glandular 
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epithelium. The latter change resulted in dark rounded 
cells which resembled inononuclear leukocytes. Distances 
between capillaries and basal lamina of lining epithelium 
increased. The edema was more pronounced at 6 weeks 
post-exposure, representing an increase in the amount of 
fluid accumulated as a factor of time. 


76-2506. Giri, S.N.;Gribble, D. H.; Peoples, S. A. (Dep. 
Physiol. Sci., Sch. Vet. Med., Univ. California, Davis,CA 
95616). Distribution and binding of radioactivity in the starl- 
ing after intravenous administration of [4c 3-chloro-p- 
toluidine. Exp. Mol. Pathol. 24(3): 392-404; 1976. (23 refer- 
ences) 

The basic fundamental pharmacodynamic aspects 
of 3-chloro-p-toluidine hydrochloride (CPT) in starlings 
were studied and a correlation was made of tissue binding 
with tissue pathology. Each starling received 14.7 «Ci of 
radioactivity i.v. through the wing vein in a volume of 0.25 
ml for an equivalent of 6.7 mg/kg CPT. The radioactivity 
was unevenly distributed in the body. Retention half-life in 
brain, spleen, heart, and bone marrow was similar to that 
of the plasma and ranged from 3 to 6 hr. Muscle, lung, 
liver, and kidney showed longer retentions ranging from 8 
to 14.6hr. A substantial amount of radioactivity was cova- 
lently bound only in the liver and kidney proteins, with the 
amount in the kidney always greater than the binding in the 
liver. Marked histopathological changes occurred in the 
liver and somewhat less striking changes in the kidney. 
Liver changes included vacuolation and varying degrees of 
necrosis ranging from focal to diffuse. In the kidney 
pathological changes included hyaline granularity of the 
cytoplasm. Pretreatment of birds with phenobarbital or 
diethylmaleate had no effect on the covalent binding in the 
liver protein. These pretreatments, however, enhanced 
kidney protein binding significantly without producing any 
effect on kidney pathology. SKF 525A in phenobarbital 
pretreated birds had a marked inhibitory effect on covalent 
binding to liver protein. It is suggested that an hyd- 
roxylamine metabolite of the parent compound binds to 
liver protein and is responsible for hepatic necrosis. 


76-2507. Sifri, M.: Sell, J. L.; Davison, K. L. (U.S. Dep. 
Agric., Fargo, ND 58102). DDT distribution in liver subcel- 
lular fractions and its inhibition of aniline hydroxylase activ- 
ity in quail. Fed. Proc. (Fed. Am. Soc. Exp. Biol.) 35(7): 
1422; 1976. 

Microsomal aniline hydroxylase (AH) activity was 
suppressed in quaii receiving dietary DDT (25-400 ppm) 
from 15-25 days of age. Maximum inhibition of AH was 
observed with quail fed 100 ppm of DDT. Perhaps suffi- 
cient DDT was accumulated in liver microsomes of quail 
fed 100 ppm of DDT to cause maximum inhibition of the 
mixed-function oxygenase system. Another experiment 
was conducted using 17 day old quail. They were randomly 
allotted to 4 treatment groups (36 quail) consisting of two 
controls (ethanol and distilled water), '*C-DDT, and '*C- 
DDT + DDT. '*C-DDT was daily (17.5 uwg/quail, i.p.) 
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injected for 8 days and DDT was administered with the diet 
(100 ppm). '*C-DDT quail stored 6 wg of DDT and/or its 
metabolites in the microsomes (10.77% of administered 
amount accumulated in liver). At least 30 ug of DDT was 
retained in the microsomes of quail receiving '*C-DDT + 
DDT (3.8% of administered accumulated in liver). There 
was no treatment effect on body weight, liver weight or 
microsomal protein concentration. Relative specific ac- 
tivities of AH were 100, 86, 69 and 37 for H2O control. 
ethanol control, '*C-DDT, and '*C-DDT + DDT, respec- 
tively. Washing the microsomes with a nonionic detergent 
(Lubrol) caused a reduction of DDT concentration and an 
increase in AH specific activity. However, Lubrol wash- 
ing restored only 40-46% of the total microsomal AH activ- 
ity. (Author abstract by permission) 


76-2508. Kaminsky. L. S.: Piper. L. J.: Fasco, M. J. 
(Div. Lab. Res., N. Y. State Dep. Health. Albany, NY 
12201). The binding of R and S warfarin to hepatic cytoc- 
hromes P-450. Fed. Proc. (Fed. Am. Sc. Exp. Biol.) 35(7): 
1709; 1976. 

The enantiomers of the anticoagulant, warfarin, are 
metabolized to a series of monohydroxylated products by 
rat hepatic cytochrome P-450 (P-450). The patterns of pro- 
ducts vary for R and S warfarin and following induction of 
P-450 by phenobarbital (PB) and cytochrome P-448 (P-448) 
by 3-methylcholanthrene (MC). The binding of R and S 
warfarin to cytochromes P-450 were studied by difference 
spectrophotometry to determine product patterns pro- 
duced and the heterogeneity of P-450. Uninduced P-450 
yielded Type RI difference spectra with R, S and racemic 
warfarin with binding constants, Ks = 1.60 mM. PB- 
induced microsomes also yielded Type RI spectra which 
produced biphasic plots with Ks(S) = 0.23, 0.07 mM; 
Ks(R) = 0.84, 0.12 mM and Ks(racemic) = 0.36, 0.08 mM. 
MC-induction and allylisopropyl acetamide treatment 
yielded microsomes very much enriched for P-448 which, 
with R warfarin, yielded Type | spectra with Ks = 0.23 
mM. With S and racemic warfarin Type RI spectra were 
observed with Ks = 0.12 mM. We concluded that warfarin 
binds to a variety of sites which may be on different P-450 
molecular types. Uninduced P-450 binds warfarin weakly 
and equivalently. PB-induced P-450 binds warfarin at two 
sites. Both R and S warfarin bind with similar strengths to 
the high affinity site, while S is more firmly bound than R at 
the low affinity site. P-448 clearly differentiates between 


its binding of R and S warfarin. (Author abstract by per- 
mission) 


76-2509. Searcey, M. T.; Graves, C. B. (Dep. Biochem., 
St. Louis Univ., Sch. Med., St. Louis, MO 63104). Subcel- 
lular distribution and warfarin-binding protein from 
Sprague-Dawley and warfarin-resistant rats. Fed. Proc. 


(Fed. Am. Soc. Exp. Biol.) 35(7): 1763; 1976. 

A protein (M.W. ca 30,000 daltons) has been iso- 
lated from a 0.2-0.4 M KCI extract of liver ribosomes 
prepared with 1% deoxycholate from Sprague-Dawley 
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(SD) and warfarin resistant (WR) rats. It appears to be a 
specific warfarin binding protein since 0.7 moles of warfa- 
rin/mole are bound by the protein from SD rats, whereas 
only 0.1 mole/mole are bound by the homologous protein 
from the WR rats. Since vitamin K catalyzes the posttrans- 
lational carboxylation of preprothrobin bound glutamates 
to y-carboxyglutamates in the endoplasmic reticulum of 
liver, it seemed possible that our warfarin-binding protein 
could have a subcellular distribution similar to that of the 
vitamin K-carboxylation system. Our studies have shown 
that if ribosomes are removed from the hepatic reticulum 
with high salt and puromycin, the warfarin-binding activity 
remains in the reticulum. Furthermore, if the reticulum, 
thus free of ribosomes, is solubilized with deoxycholate, 
incubated with ribosomes freed of the warfarin-binding 
protein with 0.4 M KCl, and the mixture centrifuged 
through 2.0 M sucrose, the binding protein is found with 
both the ribosomes and the heavy membrane fraction. We 
conclude that the warfarin binding protein is a peripheral 
protein of the reticulum which becomes adherent to ribo- 
somes when they are prepared with deoxycholate. (Author 
abstract by permission) 


76-2510. Alumot, E.; Nachtomi, E.; Mandel, E.; Hols- 
tein, P. (Agric. Res. Organ., Volcani Cent., Bet Dagan, 
Israel). Tolerance and acceptable daily intake of chlorinated 
fumigants in the rat diet. Food Cosmet. Toxicol. 14(2): 
105-110: 1976. (22 references) 

Long-term trials were carried out with rats fed 
mash fumigated with carbon tetrachloride or ethylene 
dichloride (1 ,2-dichloroethane). The difficulty of maintain- 
ing a constant residual level of fumigant in the feed was 
overcome by adopting suitable storage and feeding proce- 
dures. The amounts of fumigant actually consumed ac- 
counted for 60-70% of the residue initially present in the 
mash. Triglyceride accumulation in the liver was the most 
sensitive sign of chronic poisoning with carbon tet- 
rachloride and was apparent after only 6 wk of treatment 
with a daily dose of about 1% of the LDSO. Ethylene 
dichloride caused only a slight increase in liver fat at very 
high doses. Carbon tetrachloride and ethylene dichloride 
were each administered to rats for 2 yr in fumigated mash 
at levels below the obviously harmful ones. Growth, fertil- 
ity, reproduction and biochemical tests were used as 
criteria for establishing the no-effect levels. On the basis of 
these data, acceptable daily intakes of 10 mg/kg body 
weight for carbon tetrachloride and 25 mg/kg for ethylene 
dichloride are proposed. The respective tolerances are 100 
and 250 ppm. The proposed tolerances in human food are 
discussed. (Author abstract by permission) 


76-2511. Alumot, E.; Meidler, M.; Holstein, P. (Agric. 
Res. Organ., Volcani, Cent., Bet Dagan, Israel). Tolerance 
and acceptable daily intake of ethylene dichloride in the 
chicken diet. Food Cosmet. Toxicol. 14(2): 111-114; 1976. 
(6 references) 

Leghorn chickens of both sexes were fed mash 
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fumigated with ethylene dichloride (1,2-dichloroethane) 
for 2 yr. Growth, performance of layers, fertility, repro- 
duction, and biochemical tests served as criteria for estab- 
lishing the no-effect levels. Ethylene dichloride did not 
affect the growth, semen characteristics, or fertility of the 
chickens, and the results of serum analyses on treated 
chickens did not differ from those on controls. Both fumig- 
ant levels, 250 and 500 ppm in the mash, caused a moderate 
but persistent decrease in egg weight from month 4 of the 
laying period. Egg production was affected only by the 
higher level of fumigant. A tolerance of 100 ppm and an 
acceptable daily intake of 5 mg/kg body weight seem to be 
justified for laying hens. For growing chicks and cocks the 
tolerance and acceptable daily intake are the same as those 
previously determined for rats, namely 250 ppm and 25 
mg/kg, respectively. (Author abstract by permission) 


76-2512. Mellinger, R. C. (Henry Ford Hosp., Detroit, 
MI 48202). Cushing’s disease: spontaneous remission fol- 
lowing severe headache. Henry Ford Hosp. Med. J. 24(1): 
3-8; 1976. (5 references) 

A 25-yr-old white woman was found to have persis- 
tent Cushing’s syndrome | yr after surgical removal of 
both hyperplastic adrenal glands. Improvement followed 
pituitary irradiation, but she developed skin pigmentation. 
Remission of the adrenal hyperfunction occurred only 
after 6 mo of therapy with o,p'-DDT (2-4 g/day). Within 15 
mo, the recurrent disorder required a second course of 
treatment with DDD (2-4 g/day for 13 mo) with resulting 
adrenal insufficiency. Eighteen mo later, however, steroid 
supplements were no longer required and increasing cor- 
tisol levels indicated another imminent relapse. There was 
no enlargement of the sella turcica. The patient had re- 
ceived no treatment for nearly 9 mo when she experienced 
a sudden severe headache associated with vomiting. 
Plasma cortisol was undetectable thereafter, dermal pig- 
ment abated, and her menstrual periods stopped. 
Gonadotropin and ACTH levels were very low. The final 
remission is believed to have resulted from infarction of 
the anterior pituitary. 


76-2513. Samuel, A. (St. Paul’s Coll., Lawrenceville, 
VA 23868). Reversed toxicity of an organophosphate pes- 
ticide in cell culture systems. Jn Vitro 12(4): 302; 1976. 
The responses of insect and mammalian cells to the 
toxicity of organophosphate pesticides were determined in 
ceil culture systems. Malathion was used. The cell cultures 
used were Grace’s Antheria eucalypti cells, primary em- 
bryonic cells of malathion resistant (MR) and non-resistant 
(NR) strains of Musca domestica, normal human amnion 
cells (AV3), and Chinese hamster cells (CH-461). The 
effect of the chemical was studied as regards cell mortality 
and the incorporation of *H-thymidine into cellular DNA. 
Insect cells showed extensive degeneration and 99% mor- 
tality at 150 ppm dose levels of malathion. At 75 ppm 
malathion 45% cell population reduction resulted and a 
40% inhibition of DNA synthesis in Antheria cells was 
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noted. A 100 ppm dose caused 30% inhibition of DNA 
synthesis in NR cells. MR and NR cells were in no way 
affected by a 40 ppm dose. However, in the hamster and 
human cells, 50 and 40 ppm dose levels, respectively, 
caused 100% mortality and 40 ppm and 25 ppm doses 
caused 48% and 60% inhibition of DNA synthesis respec- 
tively. Thus malathion was concluded to be more toxic to 
mammalian cells than to insect cells in cell culture sys- 
tems. 


76-2514. Hendrickson, C. M.; Bowden, J. A.* (Dep. 
Biochem., Louisiana State Univ., Baton Rouge, LA 
70803). In vitro inhibition of lactic acid dehydrogenase by 
insecticidal polychlorinated hydrocarbons. 2. Inhibition by 
dieldrin and related compounds. J. Agric. Food Chem. 
24(4): 756-759; 1976. (15 references) 

Dieldrin and related compounds, including aldrin, 
endrin, and chlordane, inhibit dehydrogenase (EC 
1.1.1.27, crystalline from rabbit muscle). Inhibition is 
competitive with respect to pyruvate and to NADH; appa- 
rent inhibition constants range from 0.02 to 0.06 mM (11 
ppm for dieldrin). Levels at which this inhibition occurs 
are well below the usual lethal in vivo dosages and are 
comparable to accumulation concentrations. Lactate de- 
hydrogenase occupies a key position in the anaerobic 
glycolytic pathway of skeletal muscle and in other tissues; 
impairment of this enzyme’s function could result in pos- 
sible harmful effects on enzyme function. (Author abstract 
reprinted by permission of the American Chemical Socie- 
ty) 


76-2515. Lin, T.H.; Menzer, R. E.*; North, H. H. (Dep. 
Entomol., Univ. Maryland, College Park, MD 20742). 
Metabolism in human embryonic lung cell cultures of three 
phenylurea herbicides: chlorotoluron, fluometuron, and 
metobromuron. J. Agric. Food Chem. 24(4): 759-763; 
1976. (15 references) 

Three phenylurea herbicides, chlorotoluron [N- 
(3-chloro-4- methylphenyl)-N’ ,N’- dimethylurea | , 
fluometuron [N-(3-trifluoromethylphenyl)- N’,N’- di- 
methylurea |], and metobromuron | N-(4-bromopheny]l)- 
N'- methoxy-N'’- methylurea] , were found to be very re- 
sistant to the metabolic action of human embryonic lung 
(HEL) cells in culture. Over 95% of the recovered radioac- 
tivities from these '*C-labeled compounds after incubation 
with HEL cell cultures remained intact, with less than 3 
and 2% of the remainder being organoextractable and 
water-soluble metabolites, respectively. Oxidative 
metabolism predominated over hydrolytic metabolism for 
all three compounds. Oxidative metabolites were iden- 
tified by cochromatography as follows—for chlorotolu- 
ron: N-(3-chloro-4- methylphenyl)-N’- formyl-N’- 
methylurea, N-(3-chloro-4- methylphenyl)urea; for 
fluometuron: N-(3-trifluoromethylphenyl)- N’-formyl-N’- 
methylurea, N-(3-trifluoromethylphenyl)- N’-methylurea, 
and N-(3-trifluoromethyl phenyl)urea; and metobromu- 
ron: N-(4-bromophenyl)- N’-methylurea, N-(4- 
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bromophenyl)urea, and N-(4-bromophenyl)- N’- 
methylurea. The amounts of water-soluble metabolites of 
these compounds were too low for identification. (Author 
abstract reprinted by permission of the American Chemi- 
cal Society) 


76-2516. Khan, S. U.; Foster, T. S. (Chem. Biol. Res. 
Inst., Res. Branch, Agric. Canada, Ottawa, Ontario, 
Canada). Residues of atrazine (2-chloro- 4-ethylamino- 
6-isopropylamino- s-triazine) and its metabolites in chicken 
tissues. J. Agric. Food Chem. 24(4): 768-771: 1976. (14 
references) 

Standard laying ration fortified with atrazine at the 
100-ppm level was fed to chickens for 7 days followed by 
nonfortified ration for a further 7-day period. The chickens 
were killed and the concentrations of residues in various 
body tissues and organs were determined. A relatively 
high concentration of unchanged atrazine (38.8 ppm) was 
found in abdominal fat. Metabolites identified in tissues 
and organs were: hydroxyatrazine (2-hydroxy- 
4-ethylamino- 6-isopropylamino- s-triazine), deethylhyd- 
roxyatrazine (2-hydroxy- 4-amino- 6-isopropylamino- 
s-triazine). The highest concentration of hydroxyatrazine 
(16.2 ppm) and deethylhydroxyatrazine (15.5 ppm) was 
present in the liver. Partial N-dealkylation and hydrolysis 
were major pathways of atrazine metabolism in the chic- 
kens. Dealkylation occurred mainly at the ethylamino 
group resulting in the 2-chloro- (or 2-hydroxy-) 4-amino-s- 
triazine structure with the isopropylamino group remain- 
ing at the 6 position. (Author abstract reprinted by permis- 
sion of the American Chemical Society) 


76-2517. Kan, C. A.: Tuinstra, L. G. M. T. (Spelderholt 
Inst. Poult. Res., Beekbergen, The Netherlands). Effect on 
performance of a low level mixture of organochlorine insec- 
ticides in broiler breeder feed. J. Agric. Food Chem. 24(4): 
772-775; 1976. (13 references) 

A mixture of hexachlorobenzene, a-, B-, and 
y-hexachlorocyclohexane, heptachlor, p,p'-DDT. and 
dieldrin was added, at three different levels up to | mg/kg. 
to broiler breeders feed for 68 weeks with a view to study- 
ing performance. Body weight, mortality, egg production 
percentage, and number of eggs produced per hen were 
unaffected by the treatment. Egg quality as measured by 
egg weight, specific gravity of the egg, and egg-shell thick- 
ness was equally unaffected. Fertility, hatchability, and 
neonatal mortality did not show that the treatment of the 
broiler breeders had any detrimental effect on their offspr- 
ing. (Author abstract reprinted by permission of the 
American Chemical Society) 


76-2518. Kan, C. A.:; Tuinstra, L. B. M. T. (Spelderholt 
Inst. Poult. Res., Beekbergen, The Netherlands). Accumu- 
lation and excretion of certain organochlorine insecticides in 
broiler breeder hens. J. Agric. Food Chem. 24(4): 775-778: 
1976. (15 references) 
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The accumulation of hexachlorobenzene, a-. B-. 
and y-hexachlorocyclohexane, heptachlor,,r’-DDT, and 
dieldrin in abdominal fat and eggs was determined in an 
experiment with broiler breeder type laying hens. The 
accumulation ratios (level in fat or egg/level in the feed) in 
fat on a fat basis were 17, 1.8, 18, 1.8, 6, 14, and 14, 
respectively. The values in eggs on a whole egg basis were 
1.3, 0.10, 1.5, 0.13, 0.5, 1.2, and 1.3, respectively. Calcula- 
tions were made on excretion of the total daily intake via 
eggs and feces. The values ranged from 25 to 35% for HCB, 
B-BHC, DDT. and dieldrin, to 10% for heptachlor, to 2-3% 
for a- and y-BHC via the eggs. The excretion via feces was 
5-10% for HCB, B-BHC, DDT, and dieldrin, 2% for hep- 
tachlor, and for a- and y-BHC + 0.5% of the daily intake. 
(Author abstract reprinted by permission of the American 
Chemical Society) 


76-2519. Ahmad. S.; Forgash, A. J. (Dep. Entomol. 
Econ. Zool., Rutgers, The State University, New 
Brunswick, NJ 08903). Metabolism of '‘C-diazinon by 
gypsy moth larvae. J. Econ. Entomol. 68(5): 571-576; 1975. 
(10 references) 

The metabolic fate of diazinon in larvae of Porthet- 
ria dispar (L). was determined using '*C-ring-labeled 
material. Following a 4-h ingestion period, 28.7% of the 
total recovered activity was present as diazinon in the 
larvae and 0.2% in the feces at 1 h; by 12 h these amounts 
had changed to 1.4 and 15.4%, respectively. The major 
transformation products were 2-isopropyl- 4-methyl- 
6-pyrimidinol > diazoxon > hydroxydiazinon > 2-(2'- 
hydroxy- 2'-propyl)- 4-methyl- 6-pyrimidinol. Small 
amounts of 5 additional products were detected but were 
not identified. Metabolism of topically applied diazinon 
was the same qualitatively as that of ingested diazinon, 
based on a comparison of chloroform-extractable metabo- 
lites. although quantitative differences were evident. The 
synergists 2,6-dichlorobenzyl- 2-propynyl ether (GA4- 
282) and piperonyl butoxide (PB) altered the metabolism of 
diazinon (both ingested and topical doses) by apparently 
similar actions, resulting in a reduction in the formation of 
2-isopropyl- 4-methyl- 6-pyrimidinol. hydroxydiazinon, 
and 2-(2’-hydroxy- 2'-propyl)4- methyl- 6-pyrimidinol. 
(Author abstract by permission) 


76-2520. Krieger, R. I.; Wilkinson, C. F.: Hicks, L. J.: 
Taschenberg, E. F. (Dep. Entomol. Limnol., Cornell 
Univ., Ithaca, NY 14850). Aldrin epoxidation, dihyd- 
roisodrin hydroxylation, and p-chloro- N-methylaniline de- 
methylation in six species of saturniid larvae. J. Econ. En- 
tomol. 69(1): 1-5; 1976. (20 references) 

Aldrin epoxidation, dihydroisodrin hydroxylation, 
and p-chloro- N-methylaniline demethylation were mea- 
sured in cell-free tissue preparations of Saturnia pyri 
(Schiffen-Muller), Hyalophora cecropia (L.), Telea 
polyphemus Cramer, Philosamia cynthia (Drury), Cal- 
losamia promethea (Drury), and Antheraea pernyi 
(Guerin). Midgut microsomal fractions had higher 
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monooxygenase activities and cytochrome P-450 levels 
than other tissues. Activity was neither sex-linked nor 
affected by feeding larvae 4 different foodplants. Activity 
was highest in preparations from ultimate-stage larvae; 
after cessation of feeding, activity dropped sharply. These 
studies revealed a close association among the 3 
monooxygenase systems. (Author abstract by permission) 


76-2521. Croft, B. A.: Brown, A. W. A.; Hoying, S. A. 
(Dep. Entomol. Pestic. Res. Cent., Michigan State Univ., 
East Lansing, MI 48824). Organophosphorus resistance 
and its inheritance in the predaceous mite Amblyseius fal- 
lacis.J. Econ. Entomol. 69(1): 64-68; 1976. (15 references) 
A strain of Amblyseius fallacis (Garman) from 
Belding, MI, with a 75-fold resistance to azinphosmethyl 
and a 120-fold resistance to diazinon was strongly cross- 
resistant to parathion and dimethoate, moderately cross- 
resistant to azinphosethyl, malathion, phosmet, methyl 
parathion, fenitrothion, fenthion, demeton, and phos- 
phamidon. and slightly cross-tolerant to carbophenothion, 
phosalone. ethion, and tepp. When crossed and back- 
crossed with a susceptible strain, azinphosmethyl- 
resistance proved to be partially dominant and showed a 
clear segregation indicating that it was principally due to a 
single gene allele. (Author abstract by permission) 


76-2522. Cagen, S. Z.: Janoff, A. S.; Bus, J. S.; Gibson, 
J. E. (Dep. Pharmacol., Michigan State Univ., East Lans- 
ing, M1). Effect of paraquat (methyl viologen) on liver func- 
tion in mice. J. Pharmacol. Exp. Ther. 198(1): 222-228: 
1976. (21 references) 

Experiments were conducted to examine liver 
function in paraquat-poisoned female Swiss-Webster mice 
with an effort to discriminate between a direct hepatotoxic 
effect of paraquat and possible indirect effects on liver 
function. Mice were treated with aqueous solutions of 
paraquat i.p. and at specified times sulfobromophthalein 
(BSP) was injected via the tail vein (100 mg/kg). Concent- 
rations of BSP in plasma were determined. In other exper- 
iments biliary excretion and disappearance of indocyanine 
green (ICG) were measured. Hepatic concentrations of 
reduced glutathione were also determined. Retention of 
BSP and ICG in the plasma were noted 24 hr after 
paraquat. Body temperature of the poisoned mice was 
significantly depressed 24 hr after treatment and the 
paraquat-induced ICG retention could be reversed by 
warming the paraquat-treated mice to normal body temp- 
erature. In constrast, paraquat-induced BSP retention was 
independent of body temperature. As the hepatic 
glutathione concentrations were reduced 24 hr after 
paraquat treatment, it is suggested that the retention of 
BSP in the plasma may have been secondary to the reduc- 
tion of hepatic glutathione concentrations. 


76-2523. Cormier, J. M.: Schwander, J.; Matz, G. (Fac. 
Sci., Lab. Physiol. Anim., Angers, France). Repercussion 
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au niveau de metabolisme cellulaire, d’une intoxication 
alimentaire chronique de la Caille japonaise (Coturnix 
coturnix japonica) par le 2,4-dichlorophenoxyacetate de 
sodium. | Effect of chronic oral intoxication with sodium 
2,4-dichlorophenxyacetate on cellular metabolism of 
Japanese quail (Coturnix coturnix japonica).| J. Physiol. 
(Paris) 71(2): 274A; 1975. (French) 

Water solution of the pesticide 2,4-D (2,4 sodium 
dichlorophenoxyacetate) was administered daily in a 40 
mg/day dose (group 1) and 30 mg/day dose (group II) to two 
groups of Japanese Quail (Coturnix coturnix japonica) 
causing weight loss in both groups and a 47% mortality in 
group | after 10 days of administration. The effect on group 
II was less pronounced. To determine the effect on cellular 
metabolism, homogenates of brain and liver tissue were 
tested for oxygen consumption. While brain tissue seemed 
quite resistant to intoxication, the liver homogenates of 
animals receiving 40 mg/day showed a 300% increase in 
aerobic metabolism. This effect persisted for several 
weeks after discontinuation of pesticide administration. 
The effect of the 30 mg/day dose on liver tissue was less 
marked. 


76-2524. Borsuk, O. P. (Ukr. Res. Inst. Plant. Protect., 
USSR). Razvitie ustoichivosti koloradskogo zhuka k 
nekotorym insektitsidam [Developm nt of resistance in the 
Colorado beetle to some sienctidliies.| Khim. Sel'sk. Khoz. 
1: 56-58; 1976. (11 references) (Russian) 

Development of resistance in the Colorado beetle 
to pesticides of different chemical types (DDT, strobane, 
trichlorfon) was studied in 2 regions of the Ukraine. For 
this purpose, the imago of the beetle was collected and 
individuals were exposed to acetone solutions of the pes- 
ticides. The number of insect deaths was counted for 24, 48 
and 72 hr after placement of the insecticide solutions on 
their bodies. The mean values of LDSO, the confidence 
range, and the regression coefficient were established. The 
observations indicated reduced sensitivity of the pest to 
organochlorine compounds. There was a 46-fold rise in 
insect resistance to DDT from 1963 to 1974, a 9-fold rise for 
polychloropinene, (strobane) and no changes were seen 
regarding sevin (carbaryl) and chlorophos (trichlorfon) in 
the Transcarpathian Region (1), while in the Kiev area (II) 
sensitivity to insecticides varied insignificantly. Compar- 
ing insect resistance to widely used and new insecticides, it 
was found that sensitivity in (1) as against (11) was 30 fold 
lower for DDT, 15 fold for polychloropinene, 8 fold for 
dilor, and 3.5x for kelthane (dicofol). The results pointed 
to the acquisition of resistance in (1). Beetle populations in 
both areas were equally sensitive to organic phosphorus 
compounds (chlorophos, phthalophos, phosalone, 
cyanox). 


76-2525. Gulyamov, T. K.; Ryanskaya, O. M. (Physiol. 
Div., Med. Inst., Tashkent, USSR). Vliyanie geksaklorana 
na shchelochnuyu fosfatazu i transport glyukozy tonkoi 
kishkoi. [The effect of hexachlorane on alkaline phos- 
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phatase and glucose transport in the small intestine. | Med. 
Zh. Uzb. 6: 37-42; 1974. (Russian) 

The effect of the organochlorine compound 
hexachlorane (BHC) on the activity of alkaline phos- 
phatase and on glucose absorption in the small intestine 
was discussed. White rats were divided into treated and 
control groups. The latter received 2 ml/kg of vegetable oil, 
and the former a 25% hexachlorane emulsion at 1/20 and 
1/200 LDSO (370 mg/kg) for 15-30 days or 3-6 mo respec- 
tively. Enzymatic and transport function of the small intes- 
tine were studied in vitro after 14-16 hr starvation of the 
rats, which were then killed. The small intestine was then 
cut into proximal, central, and distal segments. The mu- 
cosa was homogenized and alkaline phosphatase activity 
determined by Fiske’s method; glucose transport was 
examined by the accumulating mucosal preparation 
method developed by Ugolyev et al. Accumulated glucose 
was determined by Nelson’s method. Hexachlorane low- 
ered the alkaline phosphatase activity in the mucosal 
homogenates, changed the distribution curve of enzymatic 
activity throughout the small intestine, reduced glucose 
accumulation, and altered the distribution gradient of the 
process along the small intestine. A definite correlation 
between lowered glucose accumulation and reduced al- 
kaline phosphatase activity in the small intestine was 
noted in the experimental groups. 


76-2526. Arindzhanov,. T. M. (Sci. Res. Inst. Vaccines 


Sera, Tashkent, USSR). Autoflora bakeritsidnye svoistva 
kozhi pri vvedenii v organizm pestitsidov antio i milbeks v 
eksperimente. [ Dermal autoflora and bactericidal proper- 
ties after experimental ingestion of the pesticides antio and 


milbex. | Med. Zh. Uzb. (8): 36-38; 1974. (Russian) 

The microflora and the bactericidal properties of 
the skin were examined after administration of the pes- 
ticides antio (formothion) and milbex (CPAS plus BCPE). 
The experimental animals employed were 7 groups of 
goats of which three received 0.175-1.75 mg/kg aqueous 
antio solution and three were given 2.1-21 mg/kg aqueous 
milbex suspension. The last group were controls. No into- 
xication symptoms were noted. The number of hemolytic 
streptococci and staphylococci was counted on 5% blood 
agar, E. coli and Endo medium, and others on meat extract 
agar. The results were dose dependent and indicated that 
high antio doses (1.75 or 0.35 mg/kg) favored an increase in 
mannitol-fermenting bacteria and the total number of mic- 
roorganisms, while milbex at 4.2 and 21 mg/kg led to a 
higher dermal E. coli count compared:to lower doses. 
Milbex also caused a rise in the general bacterial count. 
Hemolytic streptococci and staphylococci were found in 
insignificant numbers between 60 and 90 days of the exper- 
iment. Antio revealed a stronger inhibitory effect on the 
dermal bactericidal function than milbex, coinciding with 
its higher toxicity. The high bacterial count reached after 3 
mo suggested a reduction in immunologic activity. 


76-2527. Bridges. B. A. (M.R.C. Cell Mutat. Unit.. 
Univ. Sussex. Falmer, Brighton, England). The 
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mutagenicity of captan and related fungicides. Mutat. Res. 
32: 3-34; 1975. (70 references) 

Various studies are presented in which the 
mutagenicity of captan and related fungicides was investi- 
gated. The studies include mutation induction in bacteria, 
in eukaryotic cells, and in higher eukaryotes. Studies on 
host-mediated assay, reproductive fitness, teratogenesis. 
cytotoxicity, DNA metabolism, chromosome aberrations, 
and the evaluation of possible mutagenic and carcinogenic 
hazards to man are included. From these studies various 
conclusions have been drawn: captan is a potent mutagen 
in both prokaryotic and eukaryotic cellular systems, pro- 
ducing excisable DNA damage which results in the pro- 
duction of point mutations: has no apparent mutagenic 
effect on Drosophila or maize: induces dominant lethal 
mutations in rats and mice and transmissible second gen- 
eration effects in mice, probably due to polygenic point 
mutations; has been shown at high doses to mutate bac- 
tena in a host-mediated assay; is teratogenic in more than 
one system: produce chromosome aberrations in cultured 
mammalian cells: has a risk for man which is not insignific- 
ant and may be appreciable: and is not as yet shown to be 
carcinogenic, but much work is needed in this area. Folpet 
and difolatan have yielded comparable results to captan in 
these tests. 


76-2528. Regan. J. D.: Setlow. R. B.: Francis. A. A.: 
Lijinsky, W. (Carcinogenesis Progr., Biol. Div. Oak Ridge 
Natl. Lab., Oak Ridge. TN 37830). Nitrosocarbaryl: its 
effects on human DNA. Mutat. Res. 38(4): 293-301: 1976. 
(10 references) 

Human skin cells (both normal and xeroderma 
pigmentosum) were treated with carbaryl (N-methyl- 
1-naphthyl- carbamate). a common agricultural pesticide, 
or its N-nitroso derivative, nitrosocarbaryl, and the DNA 
of the cells was sedimented in alkaline sucrose gradients at 
several times after treatment. Numerous single-strand 
breaks were apparent in the DNA of the nitrosocarbaryl- 
treated cells but not in the DNA of those treated with 
carbaryl. The nitrosocarbary| effect on the DNA could be 
observed up to 20 hrafter removal of the chemical from the 
cultures. The DNA of human cells treated with ring labeled 
nitroso-[*H] carbaryl and methyl labeled nitroso-['C] 
carbaryl! was isolated and banded in cesium chloride de- 
nsity gradients. The peak of '*C radioactivity and not the 
3H radioactivity coincided with the optical density peak of 
the human DNA from these gradients. An aliquot of the 
same DNA was alkaline denatured and banded on alkaline 
cesium chloride gradients with similar results. These ob- 
servations suggest that the nitrosocarbary! molecular is 
split and only the methyl-containing residue forms an ir- 
reversible association with human cellular DNA. resulting 
in chemical changes observable alkali-sensitive bonds. 
(Author abstract by permission) 


76-2529. Crockett, P. W. (Natl. Tech. Inform. Serv.. 
Springfield, VA 22161). Toxicity of gaseous halocarbons (a 
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bibliography with abstracts). Natl. Tech. Inform. Serv., 
PS-75/387, 1975, 75p. 

Of the 70 abstracts in this bibliography, 10 are 
pertinent to the area of pesticide research and cover the 
following topics: nerve agents and pesticides; the value of 
computer analysis of electroencephalograms in the diag- 
nosis of exposure to organophosphates and chlorinated 
hydrocarbons; hygienic significance of the accumulation 
and circulation of stable pesticides; degradation of synthe- 
tic organic molecules in the biosphere including material 
on natural, pesticidal, and various other man-made com- 
pounds; the clinical handbook on economic poisons with 
emergency information containing the synthetic pyret- 
hroid insecticide (5-benzyl-3-furyl) methyl-2,2-dimethyl 
-3- (2-methylpropenyl) cyclopropanecarboxylate; en- 
vironmental distribution and metabolic fate of key indust- 
rial pollutants and pesticides in a model ecosystem; the 
effects of 2,2-dichlorovinyl dimethyl phosphate (DDVP) 
used as an aircraft disinsectant; PCBs and the environ- 
ment; polychiorobiphenyls (PCBs) and related 
chlorophenyls including effects on health and environ- 
ment, a bibliography from 1881-1971; and air pollution 
aspects of pesticides. 


76-2530. Zubets, T. P. (Author address not given). Pos- 
ledeistvie simazina i atrazina na mikrofloru i aktivnost’ 
fyermentov v dernodo-podzolistoi pochve. [ The after-effect 
of simazine and atrazine on the microflora and enzymatic 
activity in turf-podzolic soil. | Nauchn. Tr. Sev. Zapadn. 
Nauchno-Issled. Inst. Sel’sk. Khoz. 24: 103-1-9; 1973. 
(Russian) 

Studies of the persistent effects of the herbicides 
simazine and atrazine on the microflora and enzymatic 
activity in turf-podzolic soil were reported. The herbicides 
(individually or as a mixture) were applied at rates of 2-12 
kg/ha in different soils at experimental stations over a 
period of | yr. Microbiological and biochemical analyses, 
enzymatic activity, and microoorganism counts in fresh 
soil samples were investigated by means of methods de- 
veloped in the USSR. The various dosages of simazine 
and/or atrazine applied during one year did not de- 
monstrate a substantial influence on the general number of 
actinomycetes, somewhat lowered the number of nitrify- 
ing bacteria, and stimulated fungus growth, probably due 
to organic matter from killed weeds absorbed by the soil. 
Their number decreased after termination of the process. 
During the | yr experimental period no acute changes in 
protease, phosphatase, and invertase activity were noted; 
urease activity was inhibited at one experimental station 
and stimulated at another one. The data obtained showed 
that simazine had the strongest after-effect on soil. 


76-2531. Ward, D. V.; Busch, D. A. (Dep. Entomol. 
Econ. Zool., Rutgers Univ., New Brunswick, NJ). Effects 
of temefos, an organophosphorous insecticide, on survival 
and escape behaviour of the marsh fiddler crab Uca pugnax. 
Oikos 27(2): 331-335; 1976. (14 references) 
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This study compares quantitatively direct mortal- 
ity and an important sublethal effect of temefos on a non- 
target organism, Uca pugnax. Groups of 10 crabs were 
placed in 1-gallon battery jars containing 250 ml of marsh 
water to which temefos had already been added. Temefos 
was added as a crystalline powder dissolved in | ml of 95% 
ethanol. When added at a concentration of 9.12 ppm. 
temefos killed 50% of the Uca pugnax after 24 hr. How- 
ever, a concentration of only 4.31 ppm either killed or 
eliminated the escape response of 50% of Uca pugnax.The 
latter data represents the effective mortality since escape 
behavior determines the survival of this species. Compari- 
sons of effective concentrations of lethal concentrations 
may be useful as a general quantitative measure of sublet- 
hal sensitivity to a toxicant. 


76-2532. Fuchs, A.; De Vries, F. W.; Aalbers, A. M. J. 
(Lab. Phytopathol., Agric. Univ., Wageningen, The 
Netherlands). Uptake, distribution and metabolic fate of 
3H-triforine in plants. I. Short-term experiments. Pestic. 
Sci. 7(2): 115-126; 1976. (15 references) 

Most of the label present in the roots of bean, 
tomato, and barley seedlings after short-term root treat- 
ment with *H-triforine appeared only weakly adsorbed to 
the root tissue and was desorbed after transplanting in 
fungicide-free soil. Label taken up accumulated almost 
exclusively in the leaves present at the time of treatment; 
all leaves expanding after termination of the treatment 
remained virtually devoid of radioactivity. In “‘adult”’ 
plants label was usually present in a concentration gradient 
from roots to youngest leaves; in tomato plants, however, 
distribution of label was rather irregular. Time-course 
studies with bean and barley plants revealed that the aerial 
parts were gradually supplied with label, from old to 
youngest leaves, the maximum relative accumulation of 
radioactivity slowly moving acropetally. Under the ex- 
perimental conditions chosen, triforine was converted 
nearly quantitatively to one metabolite, which almost cer- 
tainly is different from any known non-enzymic break- 
down product of the fungicide. (Author abstract by per- 
mission) 


76-2533. Fuchs, A.; De Vries, F. W.; Aalbers, A. M. J. 
(Lab. Phytopathol., Agric. Univ., Wageningen, The 
Netherlands). Uptake, distribution and metabolic fate of 
3H-triforine in plants. II. Long-term experiments. Pestic. 
Sci. 7(2): 127-134; 1976. (10 references) 

Uptake of *H-triforine by tomato and barley seedl- 
ings from soil with a high organic matter content was much 
less efficient than from aqueous suspensions, even though 
the period of exposure was much longer—at least 1 week 
(“long-term treatment’’) vs. 1 day (“short-term treat- 
ment’). After transplanting to fresh soil, part of the label in 
the roots was lost, probably by desorption. Distribution of 
label in tomato shoots was as irregular as after short-term 
treatment; label was virtually confined to the leaves which 
expanded before about 14 days after cessation of the 
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treatment. In shoots of barley seedlings which were pre- 
treated in an aqueous suspension of *H-triforine for | day 
before being subjected to a long-term soil treatment, al- 
most all radioactivity present could be ascribed to uptake 
during the pretreatment phase. The distribution pattern 
strongly resembled that obtained after short-term treat- 
ment, hardly any label being found in leaves which un- 
folded after the pretreatment phase. Rates of conversion of 
3H-triforine in barley shoots depended to some extent on 
whether or not seedlings were transplanted to fresh soil 
after | week. (Author abstract by permission) 


76-2534. Roberts, T. R.; Stoydin, G. (Shell Res. Ltd., 
Woodstock Lab., Sittingbourne Res. Cent., Sit- 
tingbourne, Kent, England). Metabolism of the insecticide 
SD 8280, 2-chloro-1-(2,4- dichlorophenyl)viny! dimethy! 
phosphate, following its application to rice. Pestic. Sci. 7(2): 
135-144; 1976. (4 references) 

The metabolism of the insecticide SD 8280 [2- 
chloro-1-(2,4- dichlorophenyl)viny! dimethyl phosphate | 
in rice plants has been examined. When rice seedlings 
were treated with ['*C]SD 8280,the major metabolite was 
1-(2,4-dichlorophenyl)ethanol which was present mainly 
conjugated with plant carbohydrates. This compound was 
also the major metabolite present in grain and straw from 
rice treated with ['*C]SD 8280 and grown to maturity 
under paddy conditions both in the glasshouse and in an 
outdoor enclosure. Other metabolites detected in the ma- 
ture plants included 2-chloro-1-(2,4- dichloropheny])viny| 
methyl hydrogen phosphate and 2,4-dichlorobenzoic acid, 
both of which occurred in free and conjugated forms. 
Paddy water was sampled at intervals after the application 
of ['4C]-SD 8280 and the total residue in the water fell 
from initial levels of 0.28-1.1 ug/ml (expressed as SD 8280 
equivalent) immediately after treatment to < 0.01 ug/ml 
after 2-3 weeks. The total residues in the soil from these 
experiments were low and did not exceed 0.20 mg/kg (SD 
8280 equivalents) through the 0-15 cm profile. (Author 
abstract by permission) 


76-2535. Roberts, T. R.; Stoydin, G. (Shell Res. Ltd., 
Woodstock Lab., Sittingbourne Res. Cent., Sit- 
tingbourne, Kent, England). Degradation of the insecticide 
SD 8280, 2-chloro-1- (2,4-dichlorophenyl) vinyl dimethyl 
phosphate, in soils. Pestic. Sci. 7(2): 145-149; 1976. (2 re- 
ferences) 

The degradation of the insecticide SD 8280 | 2- 
chloro-1- (2,4-dichloropheny]) vinyl dimethyl! phosphate | 
in soil was examined under laboratory conditions using 
two soils from rice-growing areas in Japan and one UK 
soil. In all soils SD 8280 underwent degradation to 1-(2,4- 
dichlorophenyl) ethanol, 2,4-dichlorobenzoic acid, 
2-chloro-1- (2,4-dichlorophenyl) vinyl methyl hydrogen 
phosphate, and 2’ ,4’-dichloroacetophenone. These degra- 
dation products were present in the soils as free (extracta- 
ble) compounds and as bound forms and soil binding oc- 
curred most extensively with 2,4-dichlorobenzoic acid. 


76-2534—7 


Polar products were also formed and these appeared to be 
in part the result of complexing of degradation products 
with the soil organic matter. The effect on the degradation 
of the insecticide of varying the moisture content of one 
soil was also examined. In soil incubated at 11, 17, 30, and 
62% moisture the recovery of SD 8280 after 60 days was 
71.0, 12.3, 9.0, and 11.3%, respectively. Although the rate 
of degradation varied, the same degradation products were 
detected in all samples. (Author abstract by permission) 


76-2536. Sahrawat, K. L. (Div. Agric. Chem., Indian 
Agric. Res. Inst., New Delhi, India). Effect of pesticides on 
nitrogen fixation. Pesticides 96): 21-23; 1975. (31 refer- 
ences) 

The effects of various classes of pesticides on nit- 
rogen fixation, both symbiotic and non-symbiotic, are dis- 
cussed and an attempt is made to draw conclusions on the 
basis of available literature. The following conclusions are 
presented: recommended doses of pesticides in general do 
not have harmful effects on nitrogen fixation, although a 
few studies do show they have stimulatory effects on nodu- 
lation and yields of legumes: chlorinated hydrocarbons 
may have adverse effects on nitrogen fixation due to their 
persistence, which results in a build-up of their residues 
which may be toxic to nitrogen fixing bacteria; herbicides 
have a direct effect on the plant system due to their 
phytotoxic nature and these may also affect nitrogen fixa- 
tion by affecting the host plant; thus far studies indicate 
that fungicidal seed treatment is safe as far as nitrogen 
fixation by Rhizobium in symbiosis with legumes is con- 
cerned, but more work in this area is needed; and occa- 
sional surveys of systems for the bacterial activity respon- 
sible for nitrogen fixation will prove useful for troub- 
leshooting. 


76-2537. Bogusz, M. (Zakl. Med. Sadowej, Akad. Med., 
Cracow, Poland). O przydatnosci badan enzymatycznych w 
toksykologii klinicznej. [ Usefulness of enzyme studies in 
clinical toxicology. | Pol. Tyg. Lek. 30(48): 2021-2024; 1975. 
(27 references) (Polish) 

The significance of enzyme determinations for es- 
tablishing a relationship between the amount of a toxic 
substance and its biological effect is discussed. It is stres- 
sed that the activity of certain enzymes can give an indica- 
tion of which organs are affected, or can indicate the type 
of offending substance. Determinations of asparagine and 
alanine aminotransferases (SGOT and SGPT), lactic de- 
hydrogenases, aldolase, and leucine aminopeptidase give 
a clue in intoxication with carbon monoxide or soporific 
drugs. The diagnosis of intoxication with insecticides or 
certain types of mushrooms can be established by deter- 
minations of cholinesterase activity in red blood cells and 
serum. The intensity of an enzymatic disturbance can be 
used as an objective index of the degree of intoxication and 
can have prognostic value. Dieldrin (aldrin) type insec- 
ticides, which have an inducing effect on liver microsomal 
enzymes also cause an increase in activity of serum es- 
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terases and alkaline phosphatase. Since these changes are 
quite subtle, epidemiological enzyme studies in chroni- 
cally exposed people seem warranted. 


76-2538. Leonard, A. (Lab. Genet., Dep. Radiobiol.. 
C.E.N.-S.C.K., Mol, Belgium). Heritable chromosome 
aberrations in mammals after exposure to chemicals. 
Radiat. Environ. Biophys. 13(1): 1-8; 1976. (54 references) 

Thirty-seven compounds were tested for the induc- 
tion of chromosome rearrangements in spermatogonia. Of 
the 37, only 9 gave positive results. It is noted that most of 
the chemicals which failed to induce reciprocal transloca- 
tions in spermatogonia have been shown to be potent 
mutagens in other organisms or other test systems and are 
even capable of causing chromosome breakage in the 
post-meiotic male germ cells of the mouse. Further, some 
compounds which did not produce chromosome rear- 
rangements in pre-meiotic male germ cells did produce 
chromosome breaks, resulting in the killing of sper- 
matogonia as shown by the induction of atemporary sterile 
period. Neither of the pesticides tested, dichlorvos or 
DDB (an unspecified organochlorine), gave positive re- 
sults. Dichlorvos was administered to mice by inhalathion 
of 64-72 ug/l for 15 hr or by inhalation of 5 ug/l for 21 
days or to the Chinese hamster by inhalation of 32 ug/l 
for 16 hr; and DDB was administered to mice i.p. at 
10-300 mg/kg. Dichlorvos was also given orally at 15 
mg/kg to Chinese hamsters. 


76-2539. Johnsen, R. E. (Dep. Zool. Entomol., Colorado 
State Univ., Fort Collins, CO 80523). DDT metabolism in 
microbial systems. Residue Rev. 61: 1-28; 1976. (11 refer- 
ences) 

The metabolism of DDT by microorganisms has 
been reviewed and is shown to be a major factor in its 
environmental degradation. For extensive degradation to 
occur, anaerobic conditions must prevail and microbial 
populations must be high. It is clear that the preponder- 
ance of observed changes in DDT induced by microor- 
ganisms are of biological origin and are mediated by en- 
zymes. DDE apparently does not undergo further biologi- 
cal alteration and is formed aerobically. The major route of 
DDT metabolism is through TDE which can be degraded 
to DBP or DDM. The latter subject to ring cleavage (aerob- 
ically) and may be degraded completely to COz H2O, and 
HCl. A new nitrogen-containing metabolite, DDCN, was 
noted but its significance is not known. Unidentified aque- 
ous metabolites, noted in many reports, may represent 
conjugates of DDA or other ring-cleavage products. There 
are still many gaps in the knowledge of microbial degrada- 
tion of DDT that remain. Microorganisms, however, are 
closely involved in DDT degradation but none have been 
shown to utilize DDT or its main metabolites for growth, 
and metabolism of DDT is considered a coincidental pro- 
cess. (Author abstract by permission) 


76-2540. Sullivan, W. N.; Schechter, M. S.: Cawley, B. 
M.; Kennedy, J. (ARS, USDA, Beltsville. MD 20705). 
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Promising pyrethroid and organophosphate insecticides 
with low mammalian toxicity. Soap Cosmetics Chem. 
Spec. 51(10): 44-46; 1975. (8 references) 

Results on six new compounds, four of them pyret- 
hroics and two organophosphates, tested against several 
species of insects are reported. The materials tested and 
their mammalian toxicity data included: resmethrin (oral 
LDS0 to rats = 3500-4500 mg/kg, dermal = x 3040 mg/kg): 
S-2539 [m-phenoxybenzyl cis,trans-(+)-2,2- dimethyl-3- 
(2-methylpropenyl)- cyclopropanecarboxylate | (oral 
LDS50 to rats = x 5000 mg/kg); FMC 33297 [m- 
phenoxybenzyl cis,trans-(=) (2,2-dichlorovinyl)- 2,2- 
dimethylcyclopropane carboxylate | (oral LDSO to rats = 
500-2000 mg/kg); RU-22090 [m-phenoxybenzy = trans- 
(=)-3- (2,2-dichlorovinyl)-2- dimethyleyclopropane car- 
boxylate | ; SAN I 197 [O-[6-ethoxy-2- (1-methylethyl) 
-4-pyrimidiny] | O,O-dimethyl phosphorothioate | (oral 
LDSO for rats = 2320 mg/kg): and SAN I 201 [O-[6- 
ethoxy-2- (l-methylethyl)-4- pyrimidinyl} O,O-dimethyl 
phosphorothioate | (oral LDSO for rats = 2300 mg/kg, der- 
mal LDSO = x 4000 mg/kg). Not only do these compounds 
possess low mammalian toxicity, they also hold great 
promise for the control of mosquitoes, house flies, coc- 
kroaches, and other insects in aircraft, the home, and other 
enclosed spaces. They may also be useful for the control of 
insects on crops. 


76-2541. Ruddick, J. A.; Newsome. W. H.; Nash, L. 
(Food Directorate, Health Protect. Br., Tunney’s Pasture. 
Ottawa, Ontario, Canada). Correlation of teratogenicity 
and molecular structure: ethylenethiourea and related com- 
pounds. Jeratology 13(3): 263-266: 1976. (14 references) 

Sixteen compounds related to ethylenethiourea 
and to its parent compound, ethylenebisdithiocarbamate, 
were investigated to determine the structural requirement 
for teratogenicity. Modifications of the molecular struc- 
ture of ethylenethiourea involved altered ring size and 
added heteroatoms and_— substituents. Only 
ethylenethiourea and 4-methylethylenethiourea were 
teratogenic, indicating that teratogenicity was intimately 
linked with the imidazolidinethione structure. (Author ad- 
dress by permission) 


76-2542. Rose. J. Q.; Ramsey. J. C.: Wentzler, T. H.: 
Hummel, R. A.; Gehring, P. J. (Dow Chemical U.S.A., 
Midland, MI 48640). The _ fate of 2,3,7,8- 
tetrachlorodibenzo- p-dioxin following single and repeated 
oral doses to the rat. Toxicol. Appl. Pharmacol. 36(2): 
209-226; 1976. (15 references) 

Rats were given a_ single oral dose of 1.0 ug 
of {!4C]-2,3,7,8-tetrachlorodibenzo -p- dioxin 
({'*C]TCDD)/kg/day, or repeated oral doses of 0.01, 0.1, 
or 10 ug of ['*C]TCDD/kg/day Monday through Friday for 

weeks. Following a single oral dose of 1.0 ug of 
fac TCDD/kg, '*C activity could be detected only in 
feces, but not in urine. The half-life of '*C activity in the 
body was 31 + 6 days. Twenty-two days after the single 
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oral dose, concentrations of '*C activity were located 
principally in liver and fat. Following repeated oral doses 
the major route of excretion was via the feces; urine con- 
tained 3-18% of the cumulative dose of '*C activity by 7 
weeks. The half-life of '*C activity in the bodies of these 
rats was 23.7 days. Assuming a one compartment open 
model, levels equaling 76.2% of steady-state concentra- 
tions were achieved in the whole body after 7 weeks. '*C 
activity in liver and fat approached steady-state values at a 
rate similar to the whole body. Radioactivity in the liver 
was identified as TCDD by gas chromatography-mass 
spectrometry and could be extracted from liver tissue with 
organic solvents. The results of this study in rats indicate 
that TCDD approaches steady-state concentrations in the 
body within 13 weeks, and the rate constant defining the 
approach to steady-state concentrations is independent of 
the dosage of TCDD over the dose range of 0.01-1.0 « of 
TCDD/kg/day. (Author abstract by permission) 


76-2543. Stevenson, D. E.: Thorpe, E.; Hunt, P. F.: 
Walker, A. I. T. (Shell Res. Ltd., Tunstall Lab., Sit- 
tingbourne Res. Cent., Sittingbourne, Kent, England). 
The toxic effects of dieldrin in rats: a reevaluation of data 
obtained in a two-year feeding study. Toxicol. Appl. Phar- 
macol. 36(2): 247-254; 1976. (3 references) 

Tumor data from a 2-year feeding trial with dieldrin 
(HEOD) in rats has been subjected to histological review 
and further statistical analysis utilizing an actuarial 
method where tumor incidence is related to the live popu- 
lation of animals at risk. The revised tumor data is pre- 
sented with lifetables and the relative risk analyses, the 
results of which support the previously reported conclu- 
sion that there was not a treatment-related increase in 
tumor incidence. (Author abstract by permission) 


76-2544. Statham, C. N.: Lech, J. J. (Dep. Pharmacol.. 
Med. Coll. Wisconsin, Milwaukee, WI 53233). Studies on 
the mechanism of potentiation of the acute toxicity of 2,4-D 
n-butyl ester and 2',5-dichloro-4’- nitrosalicylanilide in 
rainbow trout by carbaryl. Toxicol. Appl. Pharmacol. 
36(2): 281-296; 1976. (44 references) 

The acute toxicity to rainbow trout of several 
xenobiotic substances including 2,4-D n-butyl ester (2.4- 
DB) and 2’ ,5-dichloro-4’-nitrosalicylanilide (Bayer 73) has 
been shown to be potentiated by carbaryl. The effect seen 
with carbaryl was also observed when arecoline, a direct 
acting cholinergic agent, was substituted for carbaryl. The 
potentiating effect of both carbaryl and arecoline was 
abolished by atropine. Carbaryl, at a concentration which 
potentiates 2.4-DB and Bayer 73, was found to increase 
the blood and total body concentrations of these com- 
pounds during exposures in water. Since carbaryl did not 
decrease the rate of elimination of 2.4-DB and Bayer 73 
from preloaded fish, it appears that carbaryl may increase 
the acute toxicity of these compounds by increasing their 
uptake from water by trout. In addition to blocking the 
increase in acute toxicity seen with carbaryl and arecoline. 
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atropine was also capable of blocking the increase in up- 
take of 2,4-DB and Bayer 73 produced by carbaryl and 
arecoline. It was concluded that carbaryl increases the 
acute toxicity of 2,.4-DB and Bayer 73 by increasing the 
uptake of these compounds from water, possibly by effects 
on gill blood flow or permeability. (Author abstract by 
permission) 


76-2545. Mehendale, H. M. (Dep. Pharmacol. Toxicol., 
Univ. Mississippi Med. Cent., Jackson, MS 39216). 
Mirex-induced suppression of biliary excretion of 
polychlorinated biphenyl compounds. Toxicol. Appl. 
Pharmacol. 36(2): 369-381; 1976. (41 references) 

Isolated perfused rat liver preparations were 
utilized to study the drug-induced modification of biliary 
excretion of ['*C]4-chlorobiphenyl (1-CB) and 
[* ~|2.4,5-2',5’-hexachlorophenyl (6-CB) and their 
metabolites. The effect of pretreatment of rats with mirex 
was compared with that of phenobarbital (PB) and 6-CB by 
measuring the biliary excretion of 1-CB and the phar- 
macokinetics of 1-CB and its metabolites in the perfusate 
of liver preparations obtained from control and treated 
rats. The biliary excretion of 1-CB metabolites by mirex- 
pretreated livers was suppressed by 92% compared to that 
in control livers. The rate of metabolism of 1-CB by 
mirex-pretreated livers was slightly decreased. However, 
the suppression of biliary excretion of 1-CB metabolites 
does not appear to be related either to decreased rate of 
metabolism or to the rate of bile flow. These conclusions 
are borne out from the following two observations: first, 
the metabolites of 1-CB accumulate at increasing concent- 
rations in the perfusate of mirex-pretreated livers; sec- 
ondly, mirex-pretreated livers had elevated bile flows. 
Biliary excretion of exogenously added metabolites of 
1-CB by mirex-treated livers was suppressed by 85% com- 
pared to that of control livers. PB and 6-CB pretreatment 
caused a statistically significant increase in the biliary 
excretion of 1-CB metabolites. This was accompanied by a 
slight but statistically nonsignificant increase in the rate of 
bile flow. Biliary excretion of 6-CB was completely sup- 
pressed by mirex pretreatment and was unaffected by PB. 
These results indicate that while PB-induced modification 
of biliary excretion of PCBs may be associated with their 
metabolism, mirex-induced suppression is associated with 
the transport of otherwise readily excretable metabolism 
from the hepatocytes into the bile canaliculi. (Author 
abstract by permission) 


76-2546. Carlson, G. P.: Tardiff, R.G. (Dep. Pharmacol. 
Toxicol., Coll Pharm., Univ. Rhode Island, Kingston, RI 
02881). Effect of chlorinated benzenes on the metabolism of 
foreign organic compounds. Toxicol. Appl. Pharmacol. 
36(2): 383-394; 1976. (22 references) 

Chlorobenzene, 1,.4-dichlorobenzene, 1-bromo-4- 
chlorobenzene, 1,2,4-trichlorobenzene, and 
hexachlorobenzene were administered po for 14 days to 
adult male rats. All but chlorobenzene decreased 
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hexobarbital sleeping times immediately and/or 14 days 
following treatment. Cytochrome c reductase, cytoc- 
hrome P-450, EPN detoxification, glucuronyltransferase, 
benzypyrene hydroxylase, and azoreductase were in- 
creased to varying degrees by the administration for 14 
days of these four chlorinated benzenes at doses from 10 to 
40 mg/kg/day. Administration of 1,4-dichlorobenzene or 
1,2,4-trichlorobenzene for 90 days at these doses resulted 
in increases in EPN detoxification, benzpyrene hyd- 
roxylase and azoreductase. The former two were still ele- 
vated 30 days after cessation of the administration of the 
compounds. 1,2,4-Trichlorobenzene was found to be a 
more potent inducer with cytochrome c reductase and 
cytochrome P-450 also being elevated and remaining so 
through the 30-day recovery period. It is concluded that 
even simple chlorinated benzenes can induce the 


metabolism of foreign organic compounds. (Author 
abstract by permission) 


76-2547. Sauerhoff, M. W.:; Braun, W. H.; Blau, G. E.; 
Gehring, P. J. (Pharmacokinetics/Metab. Group, Dow 
Lepetit, U.S.A., Midland, MI 48640). The dose-dependent 
pharmacokinetic profile of 2,4,5-trichlorophenoxy acetic 
acid following intravenous administration to rats. Toxicol. 
Appl. Pharmacol. 36(3): 491-501; 1976. (9 references) 


The clearance of 2,4,5-trichlorophenoxy acetic 
acid (2,4,5-T) from plasma and its elimination from the 
body of rats were determined after single intravenous 
doses of [ '*C]2,4,5-T. Dose-dependent pharmacokinetics 


were found. Urinary excretion of unchanged 2,4,5-T ac- 
counted for approx. 95% of the '*C activity excreted from 
the body. The results show that the distribution and elimi- 
nation of 2,4,5-T were markedly altered when larger doses 
were administered. The pharmacokinetic data indicate 
that the statistical projection of results of experiments with 
large doses of 2,4,5-T to predict the hazard of exposure to 
small amounts is not justified because the capability of the 
body to handle the compound has been altered. (Author 
abstract by permission) 


76-2548. Montgomery, M. R. (Pulmonary-Toxicol. Lab. 
Res. Serv., Veterans Adm. Hosp., Minneapolis, MN 
55417). Interaction of paraquat with the pulmonary mic- 
rosomal fatty acid desaturase system. Toxicol. Appl. Phar- 
macol. 36(3): 543-554; 1976. (26 references) 
Administration of paraquat (methyl viologen) to 
rats resulted in an acute inhibition of the pulmonary fatty 
acid desaturase enzyme system which may be explained 
by the anorexic effect of paraquat. However, this same 
enzyme system in paraquat-treated rats appears to be 
more strongly inhibited by in vitro addition of paraquat 
than control preparations. This effect does not appear to 
be related to an increased rate of microsomal hydrogen 
peroxide or superoxide production. This enzymatic sen- 


sitivity to paraquat is partially reversed by treatment of 


rats with phenobarbital which also mildly protects rats 
against the toxic effects of paraquat as expressed by a 50% 
increase in time to death at 35 mg/kg paraquat. (Author 
abstract by permission) 
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76-2549. Gallo, M. A. (Food Drug Res. Lab., Inc., East 
Orange, NJ 07018). Chronic toxicologic investigations of 
phosalone in the dog and rat. Toxicol. Appl. Pharmacol. 
36(3): 561-568; 1976. (5 references) 

Phosalone is the active ingredient in the insecticide 
Zolone. Experiments were conducted to determine the 
chronic toxicity of the compound to dogs and rats. Feeding 
phosalone to rats at dietary concentrations of 25, 50, and 
250 ppm, and to dogs at 100, 200, and 1000 ppm, resulted in 
dose-dependent inhibition of RBC and plasma cholines- 
terase with an extrapolated level of no observable effect at 
25 ppm. Brain cholinesterase was inhibited in the 1000- 
ppm group of male dogs and in the 250-ppm group of rats. 
Slight signs of cholinergic distress were observed in the 
1000-ppm group of dogs during the first 6 months of treat- 
ment, but the animals appeared normai thereafter. There 
was a decreased growth rate in the dogs fed 200 and 1000 
ppm in the diet, but there was little alteration in the growth 
rate of the rats at any dietary concentration. The results of 
these experiments indicate that phosalone exhibits a rela- 


tively low order of toxicity on long-term exposure in the 
dog and rat. (Author abstract by permission) 


76-2550. Berry, D. L.; Zachariah, P. K.; Namkung, M. 
J.; Juchau, M. R. (Dep. Pharmacol Anesthesiol., Sch. 
Med., Univ. Washington, Seattle, WA 98195). Transpla- 
cental induction of carcinogen-hydroxylating systems with 
2,3,7,8-tetrachlorodibenzo- p-dioxin. Toxicol. Appl. Phar- 
macol. 36(3): 569-584; 1976. (42 references) 

The effects of a highly toxic herbicide contaminant 
2,3.7,8-tetrachlorodibenzo- p-dioxin (TCDD) upon rates 
of hydroxylation of N-2-fluorenylacetamide (FAA) and of 
benzo[a]-pyrene (BP) were studied in fetal livers, in 
placentas, maternal livers, and adrenal glands of pregnant 
Sprague-Dawley rats. Aryl hydrocarbon hydroxylase 
(AHH) activity was increased 14- and 100-fold in maternal 
and fetal livers, respectively, but only minimal increases 
were observed in placentas and adrenal glands. Similar 
results were obtained with respect to rates of 7-, 5-, N-, 3- 
and 1-hydroxylations of FAA. Histologic examinations 
revealed extensive cellular damage in the placentas as well 
as pathologic changes in fetal and maternal livers. Electron 
microscopy indicated enlarged mitochondria and exten- 
sive glycogen deposition in maternal and fetal livers and 
increases in the amounts of rough endoplasmic reticulum 
in fetal livers. Analyses of BP metabolism with high- 
pressure liquid chromatography also revealed that the 
formation of diols (relative to phenols) was markedly in- 
creased in fetal and maternal livers following treatments 
with TCDD. The results suggested that the relative lack of 
response of fetal hepatic mixed-function oxidase systems 
to commmonly employed inducing agents (polycyclic 
aromatic hydrocarbons) was not due to a lack of approp- 
riate structural and/or regulatory genes required for the 
expression of enzyme induction during fetal life. (Author 
abstract by permission) 


76-2551. Talanov, G. A.; Leshchev, V. V. (Author ad- 
dress not given). Izuchenie dinamiki raspredeleniya DDT i 
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GKhTsG v organizme belykh krys v zavisimosti ot ikh pre- 
parativnoy formy. [Study of the distribution of DDT and 
HCCH in white rats depending on the preparation type. | 7. 
Vses. Nauchno-Issled. Inst. Vet. Sanit. 45: 150-156; 1973. 
(Russian) 

The distribution of DDT and HCCH (BHC) in the 
body of white rats depending on their preparation form 
(dusts, wettable powders, conc. emulsions etc.) was de- 
scribed. The an:mals received the pesticides over 45 days 
in various forms and doses in their food (20 mg/kg in 
solution and dust). The animals were sacrificed, then or- 
gans and tissues were ground down and both compounds 
extracted by microdistillation. Gas-liquid chromatography 
was used to trace residues of both pesticides in organs and 
tissues. It was established that various preparation forms 
of DDT and HCCH given over a long term accumulated in 
organs and tissues of experimental animals when adminis- 
tered p.o. Both pesticides accumulated more rapidly and 
in higher concentrations when given in oil suspension than 
in equal doses of of dust. In HCCH tests, the cumulative 
property of the a-isomer was higher than that of the 
a-isomer. In the case of DDT, p,p'-DDT showed a higher 
level of accumulation than o,p'-DDT. 


76-2552. Talanov, G. A.; Kurmanov, I. A. (Author ad- 
dress not given). Destvie fosfororganicheskikh insektitsidov 
na organizm krolikov i voprosy antidototerapii. [ The effect 
of organic phosphorus insecticides on rabbits and problems 
of antidote therapy.| Tr. Vses. Nauchno-Issled. Inst. Vet. 
Sanit. 45: 157-165; 1973. (5 references) (Russian) 

Rabbits received s.c. or intradermal injections of 
200-800 mg/kg (LDSO values) of various organophos- 
phorus compounds in emulsion form. The compounds 
used were malathion, dimethoate, fenitrothion, and 
trichlorfon. As soon as intoxication symptoms appeared, 
the animals were given long-term treatment with a combi- 
nation of glucose, ascorbic acid, caffeine i.v., physiologi- 
cal saline s.c., streptomycin plus penicillin i.m., and 
NaHCoOs. The severity of intoxication was determined via 
the ECG and blood analysis. Atropine and phospholytin 
demonstrated 100% efficacy against chlorophos (trichlor- 
fon) and DDVP (dichlorvos) if applied prior to inception of 
bradycardia, but the efficiency was lowered in cases of 
acute bradycardia. Ani.m. injection of an aqueous TMB-4 
(obidoxime) solution in cases of acute chlorophos and 
DDVP intoxication eliminated bronchospasm. It was 
found that administraticn of glucose, ascorbic acid, caf- 
feine, physiological saline, and antibiotics prolonged the 
lives of carbophos- (malathion) and methylnitrophos- 
(fenitrothion) poisoned rabbits, but full recovery did not 
occur. In the latter group, it was established that use of 
vaseline and lanolin did not extend the effect of atropine 
and phospholytin. 


76-2553. Kachekova, Sh. K.; Frolov, B. A. (Author ad- 
dress not given). Izuchenie toksichnosti baigona dla kur i 
nekotorykh vidov ektoparazitov ptits. [Study of the toxicity 
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of baygon in chickens and some species of bird ec- 
toparasities. | Tr. Vses. Nauchno-Issled. Inst. Vet. Sanit. 
45: 181-186; 1973. (7 references) (Russian) 

A study of the toxic effect of the pesticide baygon 
(propoxur) on chickens and on ectoparasites of poultry 
was submitted. The experiments were performed on 
chicks (2 wk old) and young hens (4 wk old) receiving 
various doses of a 20% emulsion of baygon by stomach 
tube to determine its toxicity. The LDS0 for chicks was 
established at 111 mg/kg and ranged from 103-120 mg/kg 
for all experimental animals. Baygon proved to be more 
lethal than other carbamate preparations, such as sevin 
(carbaryl). Its acaricidal and insecticidal activity was de- 
termined by spraying an aqueous emulsion of the prepara- 
tion on the infested poultry. It was found that a 0.1-0.25% 
aqueous emulsion of baygon was effective against ticks, 
and 0.25% against bedbugs, 00.6% aqueous emulsion at 
100-200 ml/m? was required to kill Persian ticks. Upon 
application by a moist method, a 0.15% aqueous emulsion 
of the compound at 25-50 ml or 15 ml in aerosol form per 
bird effectively controlled birdlice. 


76-2554. Wood, J. C. (Wellcome Res. Lab., Berkhams- 
ted Hill, Berkhamsted, Herts., England). Dieldrin and 
sheep scab. Ver. Rec. 97(24): 485; 1975. 

In a letter to the editor the belief is questioned that 
dieldrin is an efficient acaricide against sheep scab mites 
and that it played a significant part in the eradication of this 
disease from Britain in 1952. In fact, dieldrin is less active 
and has less persistence against sheep scab mites than has 
y-BHC, the compound presently approved for such use. 
The writer asserts that there is no justification for believing 
that the reintroduction of dieldrin would be in any way 
beneficial in the present attempt to eradicate sheep scab 
from Britain. 


76-2555. Baimuradov, T. B.; Khaitov, V. R. (Uzbek 
NIVI, Tashkent, USSR). Vliyanie ostatochnykh kolichesty 
antio v kormakh na organizm zhivotnykh. |The effect of 
antio residues in the feed on the animal organism.| Ver- 
erinariya (Moscow) 12: 102-103; 1975. (Russian) 

The effect of the organic phosphorus insecticide 
antio (formothion) in the feed of sheep was presented and 
its maximum permissible level in animal feeds determined. 
The experimental animals were 20 sheep in 4 groups. 
Those in group I received fodder containing 2 mg/kg, and 
groups II and III received 4 and 8 mg/kg of antio respec- 
tively. All animals were examined clinically, morphologi- 
cally, and biochemically every 15-20 days for 6.5 mo, the 
duration of the experiment. No essential changes were 
noted in blood morphology, although higher erythrocyte 
and hemoglobin (15-20% increases) and leukocyte counts 
(15% increase) were noted. However, these were statisti- 
cally irregular as were blood sugar and serum protein 
contents. Lower acetylcholinesterase activity at the end of 
the experiment in groups II and III of the experimental 
animals (30 and 34%, resp.) indicated inception of a toxic 
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antio effect. The meat of animals killed upon conclusion of 
the tests did not differ at all from that of the controls. 
Traces of antio were found enzymatically and by thin-layer 
chromatography in the liver and internal fat of group 3. In 
sheep feed, the antio concentration should not exceed 2 
mg/kg. 


76-2556. Canton, J. H.; Greve, P. A.; Slooff, W.; Van 
Esch, G. J. (Lab. Toxicol., Natl. Inst. Public Health, 
Bilthoven, The Netherlands). Toxicity, accumulation and 
elimination studies of a-hexachlorocyclohexane (a-HCH) 
with freshwater organisms of different trophic levels. Water 
Res. 912): 1163-1169; 1975. (22 references) 

A relatively simple freshwater model system is 
described for evaluating the environmental hazard of 
chemical substances. Short- and long-term toxicity studies 
were conducted using a-HCH (BHC) on freshwater or- 
ganisms of different trophic levels, algae, crustaceans, and 
fishes. Accumulation and elimination processes were in- 
vestigated in different organisms along with the uptake of 
a-HCH by one organism and through a food chain. a-HCH 
exhibited no algicidal and hardly any algistatic effects on 
Chlorella pyrenoidosa. The accumulation-elimination 
processes of a-HCH in Chlorella are comparable to those 
of DDT. The EC50-values for young daphnia, guppy, and 
trout were 800, 800, and 1050 ug/l, respectively. Daphnia 
reproduction was very sensitive to a-HCH. In long-term 
studies considerable differences between daphnia and 
guppy responses were noted. Daphnia showed increasing 
sensitivity during the exposure time whereas guppies ap- 
peared to have an adaptation mechanism. Compared with 
contamination by water alone, the transfer of a-HCH 
through a food chain caused only a slight increase of the 
equilibrium level in the daphniae, whereas the guppies 
showed a more remarkable increase. Thus the uptake of 
a-HCH by organisms directly from contaminated water 
appears much more important than the uptake from con- 
taminated food. A tentative method for deriving an 
‘ecological limit’? for a-HCH in surface water is de- 
scribed. 


76-2557. Anderson, J. R.; Drew, E. A. (Ecol. Sect., 
Plant Protect. [:td., Jealott’s Hill Res. Stn., Bracknell, 
Berkshire, England). Effects of pure paraquat dichloride, 
**gramoxone W’’, and formulation additives on soil mic- 
robiological activities. 1. Estimations of soil biomass in 
laboratory-treated soil. Zentralbl. Bakteriol. Parasitenkd. 
Infecktionskr. Hyg. Abt. 2 131(2): 125-135; 1976. (20 refer- 
ences) 

The effects of normal and ten-times normal field 
rates of paraquat dichloride, Gramoxone W, and formula- 
tion additives were studied on soil microbial biomass in a 
calcareous loam. Only slight and transient increases or 
decreases were noted in numbers of bacteria, fungi, and 
actinomycetes by the dilution agar plate method as a result 
of this treatment. No severe changes in numbers of soil 
propagules were noted by direct microscopy of soil-agar 
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films. The adenosine triphosphate present in the soil 
biomass was not severely affected by the chemicals. There 
was some evidence of a transitory synergistic effect bet- 
ween paraquat ions and formulation additives. In the ab- 
sence of clay minerals, cultures of unicellular algae were 
completely inhibited by paraquat ions and the numbers 
were decreased by the high rate of additives. Despite the 
laboratory processing of soils, it was concluded that there 
is no evidence which suggests that paraquat, Gramoxone 
W, or additives severely disrupted the microbial soil 
biomass in these experiments. 


76-2558. Anderson, J. R.; Drew, E. A. (Ecol. Sect., 
Plant Protect. Ltd., Jealott’s Hill Res. Stn., Bracknell, 
Berkshire, England). Effects of pure paraquat dichloride, 
‘*Gramoxone W’’ and formulation additives on soil mic- 
robiological activities. 2. Effects on respiration, organic 
matter mineralization, and nitrification in laboratory- 
treated soil. Zentralbl. Bakteriol. Parasitenkd. Infek- 
tionskr. Hyg. Abt. 2 131(2): 136-147; 1976. (17 references) 

Applications of normal and ten-times normal field 
rates of paraquat dichloride, Gramoxone W, and formula- 
tion additives were made in a calcareous loam to examine 
their effect on respiration, mineralization of organic mat- 
ter, and nitrification. Paraquat ions and additives caused 
transient and minor changes of respiratory activity when 
the respiration of treated soil alone and untreated soil 
overlaid with treated grass-cuttings was studied. Minerali- 
zation of '*C-labeled fresh plant material was stimulated 
by paraquat ions and additives. However, with '*C-labeled 
insoluble plant residue there were non-statistical trends 
which suggested a lower rate of mineralization. Sucrose, 
starch, urea, and protein mineralization was stimulated, 
while phenol mineralization was slightly retarded. 
Glyceryl tripalmitate was not affected. None of the trans- 
ient decreases could be regarded as severe. Nitrification of 
NHs-+ ions in the p,xesence of paraquat ions or additives 
was not affected. Recovery of nitrogen from nitrifying 
soils suggested an increase which may arise from a stimu- 
lated organic matter degradation. The results of this study 
allow the conclusions that the effects of paraquat ions and 
additives, especially at their normal rates of field applica- 
tion, are both slight and transient and tend to be inconsis- 
tent. 


76-2559. Yasuda, K.; Wakamiya, M.; Suzuki, L.: 
Kitagawa, K.; Miyata, M.; Ishikawa, S. (Sch. Ophthal- 
mol., Fac. Med., Kitasato Univ. , Sagamihara, Kanagawa, 
Japan). |Experimental studies on the toxicity of 
N-methylcarbamate insecticides. | Ganka Rinsho tho (Jpn. 
Rev. Clin. Ophthalmol.) 70(6): 637-646; 1976. (44 refer- 
ences) (Japanese) 

The development of a determination method for 
carbaryl in blood and its results are discussed. In spite of a 
rapid decrease of carbaryl in rat blood after oral administ- 
ration, acetylcholinesterase was strongly inhibited in the 
nervous system and eyes and butylcholinesterase in the 
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conjunctiva, but not in the cerebellum. Results which indi- 
cate the accumulation of carbaryl in the nervous system 
were a shortened alpha-wave peak time in the ERG, the 
appearance of rubeosis iridis, and an increase of stroma in 
the optic nerves. Delayed glycogenolysis in the liver fol- 
lowed acute oral administration; hyperglycemia and a de- 
crease of islets of Langerhans in the pancreas during fast- 
ing were noticeable under chronic administration. Prolif- 
eration of bile ducts, fatty degeneration, vacuolation of 
endoplasmic reticulum, swelling of mitochondria in the 
liver, vacuolar degradation of distal kidney tubules, and 
reduction of spermatozoa in the testis were recognized in 
rats orally administered carbaryl. 


76-2560. Nishikawa, T.; Kubo, H.; Saito, M. (Sch. Clin. 
Pathol., Fac. Med., Kitasato Univ., Sagamihara, 
Kanagawa, Japan). [ Biochemical studies of beagles experi- 
mentally intoxicated by chronic administration of an or- 
ganophosphorus pesticide. | Ganka Rinsho Iho (Jpn. Rev. 
Clin. Ophthalmol.) 70(6): 647-651; 1976. (7 references) 
(Japanese) 

Capsuled fenitrothion was continuously adminis- 
tered, p.o., to 7 mo old beagles twice a week for 6 and 12 
mo, at doses of 0.5, 1.0, and 1.5 mg/kg. The free amino acid 
content in the blood of the dogs was significantly higher 
than that in controls. However, it was not possible to point 
out a specific enzymatic reaction or organ which was inhi- 
bited by fenitrothion. Some enzymatic activities in eryt- 
hrocytes aside from cholinesterase showed fluctuation. 
After administration ended, these activities recovered 
slowly. At this time, enzyme activity in erythrocytes and 
the crystalline lens was almost the same as that in the 
controls. Some enzymes in the ciliary body showed low- 
ered activity, suggesting loss of the enzymes from irrever- 
sibly injured ciliary bodies. Determination of free amino 
acids and activity of erythrocytic enzymes did not afford a 
better method for detection of organophosphorus pes- 
ticide intoxication than the study of erythrocyte cholines- 
terase activity. 


76-2561. Otsuka, J.; Tokoro, K. (Sch. Ophthalmol., 
Tokyo Med. Dent. Univ., Tokyo, Japan). [ Experimental 
studies on the occurrence of myopia induced by long-term 
administration of a low toxicity organophosphorus insec- 
ticide and its prevention. | Ganka Rinsho Iho (Jpn. Rev. 
Clin. Ophthalmol.) 706): 669-678; 1976. (48 references) 
(Japanese) 

Disulfoton was administered p.o. to groups of 
beagles, aged 6-7 mo, daily, for 2 yr at the respective doses 
of 0.5, 1.0, and 1.5 mg/kg/day. Another group was similarly 
treated, except for the additional p.o. administration of a 
derivative of atropine (padrin, pyrodiferinn bromide) at 90 
mg/day. Still other beagles were similarly treated with 
fenitrothion at 0.5 and 5.0 mg/kg, twice per week. Ocular 
refraction, degree of astigmatism, depth of vestibule, 
thickness of crystalline lens, and changes in ocular axis 
length and ophthalmic pressure were examined 4, 18, and 
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24 mo after administration. Myopia occurred in all dogs 
administered disulfoton and fenitrothion after 1-2 yr, and 
after 18 mo, toa more pronounced degree, at higher doses. 
It was less pronounced in dogs given padrin. After 4 mo 
direct astigmatism probably due to corneal astigmatism 
was observed. After more than a year, the possibility of 
astigmatism of the crystalline lens was considered. A cor- 
relation was found between refraction and erythrocyte 
cholinesterase activity. During 4 to 12 mo of administra- 
tion, the length of the ophthalmic axis showed a tendency 
to increase as the activity was lowered. Ophthalmic pres- 
sure showed first increases, then decreases in dogs given 
disulfoton and fenitrothion, respectively. However, in the 
group also given padrin, there was no conspicuous change. 
These experimental symptoms were similar to those in 
children of Saku and Moriguchi areas. Padrin was tenta- 
tively accepted as a myopia preventative. 


76-2562. Yoshida, T.: Sekiguchi, Y.: Kobayashi, N. 
(Agric. Chem. Inspect. Stn., Min. Agric. For., Kodaira, 
Tokyo, Japan). [New recently registered agricultural chem- 
icals. | Kongetsu No Noyaku (Pestic. Mon.) 20(8): 98-101; 
1976. (Japanese) 

Tworecently registered plant growth regulators are 
introduced with their toxicity data. One is a water soluble 
liquid formulation for prevention of grape flower drop and 
for preventing excessive elongation of chrysanthemums. 
It contains 10% of the active ingredient, N,N, N-trimethyl- 
l-methyl-3 (2,6,6-trimethyl-2- cyclohexen-l-yl)-2- prop- 
enyl ammonium iodide. Its LDSO values are 1100 mg/kg 
(male rat), 720 mg/kg (female rat), 590 mg/kg (male mouse), 
680 mg/kg (female mouse), and a TLm (48 hr) of 560 ppm 
for carp. The other compound, a water soluble liquid for- 
mulation for preventing grape flower drop and prolonging 
the first application period of gibberellin, contains 3% of 
the active ingredient, 60(N-benzyl)-aminopurine. Its LDS0 
values are 2125 mg/kg (male rat), 2130 mg/kg (female rat), 
and 1300 mg/kg (male and female mouse), and the TLm (48 
hr) is 600 ppm for carp. 


76-2563. Konno, J.; Hongu, M.; Oizumi, K.: Arimichi, 
F.; Hayashi, I.; Koyozawa, A.: Arai, H.; Saito, S. (Intern. 
Med. Dep., Inst. Acid Fast Bacteria, Tohoku Univ., Sen- 


dai, Miyagi, Japan). [Experimental pulmonary fibrosis of 
rats. | Nippon Naika Gakkai Zasshi (J. Jpn. Soc. Int. 
Med.) 65(6): 602-603; 1976. (Japanese) 

A brief description is given of an accidental death 
induced by paraquat dichloride. The major observation 
was diffuse interstitial fibrotic pneumonia. Experimental 
pulmonary fibrosis developed in rats administered 25 mg 
paraquat dichloride/kg body weight once, i.p. The DNA 
content of whole lungs increased about two fold in treated 
rats as compared to controls. RNA content of whole lungs 
increased agout 4.5 fold. The whole lung collagen level in 
treated rats was 14.3 mg on the seventh day after treatment 
as compared to 7.6 mg in controls. Histologically, swel- 
ling, lesions of the alveolar epithelium, macrophage infilt- 
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ration, and increased fibroblasts in the stroma were ob- 
served. Around fibroblasts, accumulation of much 
amorphous substance was observed under the electron 
microscope, with formation of short and irregularly ar- 
ranged non-matured collagen fibers therein. 


76-2564. Suzuki, A.; Shimazaki, K.; Asanuma, S.; 
Kurosawa, K. (Jpn. Inst. Rural Med., Saku Gen. Hosp., 
Usuda, Nagano, Japan). [Electron microscopic studies in 
acute toxicity tests of fenitrothion.] Noyaku No Seitai 
Eikyo Ni Kansuru Kensuru Kenkyu (Studies on the Effects 
of Pesticides on Living Organisms), 1976, p. 71-77. (3 
references) (Japanese) 

A series of experiments was conducted to study 
tissue changes induced by the synergistic action of two 
organophosphorus insecticides and an emulsified or- 
ganophosphorus insecticide. Male Wistar rats (12 wk old) 
were force-fed 0.4 ml/animal of olive oil, 0.4 ml/animal of 
agricultural emulsifier, 30 mg/kg fenitrothion dissolved in 
olive oil, a 20-fold diluted aqueous fenitrothion emulsion 
(30 mg/kg), and an olive oil solution of a fenitrothion and 
dichlorvos mixture (30 mg/kg total a.i.). The animals were 
sacrificed 3 hr or 1, 5, 15, or 30 days after administration. 
Residual amounts of fenitrothion and cholinesterase activ- 
ity were determined. External ocular muscles and a part of 
the liver and kidney were examined under an electron 
micrescope. Residual fenitrothion was below the detec- 
tion limit in blood and cholinesterase activity became 
nearly normal on the Sth day following administration. 
Swelling of synapses, tearing of junctional folds, and 
changes in the synaptolemma were observed in external 
ocular muscles one day after administration, and these 
conditions continued for 5 days. Thickening of the junc- 
tional fold and deformation of mitochondria were evident 
on the 15th and 30th days following administration. Some 
slight variations in the changes were observed between the 
types of formulations and insecticidal mixtures. 


76-2565. Miyamoto, J.; Mihara, K.; Hosokawa, S. (Res. 
Dep. Pestic. Div., Sumitomo Chem. Col. Ltd., 
Takarazuka, Hyogo, Japan). [ Comparative metabolism of 
m-methyl-'*C-fenitrothion in several species of mammals in 
vivo. | J. Pestic. Sci. 1(1): 9-21; 1976. (40 references) 
Absorption, distribution, and biodegradability of 
carbon-14-sumithion (fenitrothion) were examined in 4 
species of mammals including rats, mice, rabbits, and 
dogs. The compound was given p.o. at the rate of 15 mg/kg. 
It was readily absorbed and distributed into various tis- 
sues. Elimination was rapid and complete, mainly via the 
urine, with no accumulation of the compound in the body 
of the animals. Desmethylation products such as de- 
smethylsumithion and desmethylsumioxon composed one 
group of major metabolites accounting for 10% (rabbit) and 
55% (dog) of the urinary radioactivity. The remaining 
metabolites consisted mainly of phenolic compounds, free 
and conjugated, with rabbits exceeding other mammalian 
species in this respect. Total 3-methyl-4-nitrophenols ac- 
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counted for one third (dogs) to three quarters (rabbits) of 
the urinary radiocarbons. Thes 2 four species were invari- 
ably active in conjugating the phenolic compounds, mainly 
with sulfate, and to a lesser extent with B-glucuronic acid. 
No sumithion was detected in the pooled urine of these 
animals. 


76-2566. Niki, Y.; Kuwatsuka, S.; Yokomichi, I. (Fac. 
Agric., Nagoya Univ., Nagoya, Aichi, Japan). Absorption, 
translocation and metabolism of chlomethoxynil (X-52) in 
plants. Agric. Biol. Chem. (Tokyo) 40(4): 683-690; 1976. (12 
references) 

Rapid absorption and degradation of 
chlomethoxynil were observed in seedlings of rice and 
barnyard millet. The amounts of absorption by rice and 
barnyard millet, at the 2-leaf and 4-leaf stages of plants, 
were determined in water and soil cultures. The major 
metabolic products for chlomethoxynil were 2,4- 
dichlorophenyl 3’-hydroxy-4’- nitrophenyl ether, 2,4- 
dichlorophenyl 3’-methoxy-4’- aminophenyl ether and 
their conjugates, and 2,4-dichlorophenyl 3’-methoxy-4'- 
acetylaminopheny! ether. Several minor unknown sub- 
stances were also detected. A major metabolic pathway of 
chlomethoxynil in plants was postulated. (Author abstract 
by permission) 


76-2567. Okawa, H.; Shibaike, R.; Okihara, Y.; 
Morikawa, M.; Miyamoto, J. (Res. Dep. Pestic. Div., 
Sumitomo Chem. Co. Ltd., Takarazuka, Hyogo, Japan). 
Degradation of the fungicide denmert (S-n-butyl-S’- p-tert- 
butylbenzyl N-3-pyridyldithio carbonimidate, S-1358) by 
plants, soils and light. Agric. Biol. Chem. (Tokyo) 40(5): 
943-951; 1976. (6 references) 

4C-Denmert(S-n-butyl S'-p-tert- butyibenzyl 
N-3-pyridyldithio carbonimidate, S-1358) labeled at the 
methylene of the benzyl group was gradually decomposed 
to yield a number of products when exposed to sunlight on 
thin-layer plates or in water solution, applied to plant 
foliage or nutrient solution, and added to soils under up- 
land conditions. The identified products were practically 
identical after breakdown by plants, soil, and light. The 
primary reactions that occurred were: (1) oxidation of 
sulfur atoms; (2) cleavage of the dithiocarbonimidate lin- 
kage; and (3) oxidation of the methylene group on the 
benzylene ring. Also, hydroxylation at the tert-butyl group 
attached to the benzyl moiety took place to a small extent 
in soils. Although radioactivity was absorbed by the plant 
through leaves or roots, translocation to other parts of the 
plant occurred to a very small extent. Denmert and its 
degradation products were hardly leached through the 
acidic soils tested. (Author abstract by permission, edited) 


76-2568. Okawa, H.; Okihara, Y.; Miyamoto, J. (Res. 
Dep., Pestic. Div., Sumitomo Chem. Ind. Co. Ltd., 
Takarazuka, Hyogo, Japan). Metabolism of the fungicide 
Denmert (S-n-butyl S-p-tert-butyl-benzyl N-3-pyridyldithio 
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carbonimidate, S-1358) and Denmert sulfoxides in the liver 
enzyme system. Agric. Biol. Chem. (Tokyo) 40(6): 1175- 
1182; 1976. (12 references) 

On incubation with rat liver microsomes plus 
NADPH, Denmert (S-n-butyl S’-p-tert-butylbenzyl N-3- 
pyridyldithio carbsonimidate) underwent at least two dif- 
ferent types of oxidation: hydroxylation and sulfoxidation. 
Hydroxylation of Denmert at the rert-butyl group was one 
of the major metabolic attack reactions in mammalian 
metabolism. Sulfoxidation of Denmert gave two isomers 
of Denmert sulfoxides which were intermediates in the 
metabolism and readily transformed into 2-(3’- 
pyridylimino)- 4-carboxylthiazolidine (HM) in the pre- 
sence of L-cysteine without enzymatic mediation. This 
type of conjugation with cysteine appears to comprise a 
new class of metabolic reactions in mammals. Denmert 
S-oxide showed increased fungicidal activity when as- 
sayed in liquid cultures, but not on plant leaves. (Author 
abstract by permission) 


76-2569. Tamura, S.; Tanaka, I. (Dep. Pharmacol., 
Tokyo Dental Coll., Tokyo, Japan). Placental transfer of 
arsenic trioxide. Jpn. J. Pharmacol. 25(Suppl): 133P-134P: 
1975. 

Arsenic trioxide (5-10 mg/kg) was administered 
orally to Wistar rats during days 0-20 of gestation. Fetuses 
were removed on the twenty-first day, and fetal and mat- 
ernal organs were exenterated. The fetal liver, brain, and 
whole organ arsenic concentrations were higher in the 10 
mg/kg group than in the 5 mg/kg group. The brain concent- 
ration was low. The concentration in the placenta was 
lower in the 10 mg/kg group than in the 5 mg/kg group. 
When 10 mg/kg arsenic was given with dimercaprol (15 
mg/kg), thioctic acid (5 mg/kg), and /-ascorbic acid (50 
mg/kg, im) on days 0-5 of gestation, the arsenic content in 
the whole organs except for liver, brain, and placenta was 
lower than when arsenic alone was given. Placental trans- 
fer of arsenite was not affected by various diets. The 
matemal renal arsenic concentrations were highest in the 
10 mg/kg group and lowest in the animals given antidotes. 
The renal concentrations were also reduced in animals fed 
a milk diet as compared with the Oriental stock diet. 


76-2570. Kano, S.; Fujiwara, K. (Tokyo Med. Coll., To- 
kyo, Japan) [ Studies on the change in blood properties on 
experimental suffocation. Part 2. intoxication by hyd- 
rocyanic acid. | Nippon Hoigaku Zasshi (Jpn. J. Legal 
Med.) 29(3): 220; 1976. (Japanese) 

An aqueous solution of potassium cyanide was 
infused into the stomachs of rabbits (0.5%, 5-6 mg 
KCN/kg). The rabbits died within 20-40 min. Blood sam- 
ples were taken from the carotid artery and the jugular vein 
just before infusion, just before the onset of intermittent 
spasm, between the alternating and tetanuic convulsions, 
just before tetanus, and during respiratory collapse. The 
analysis of pH, partial pressures of oxygen and carbon 
dioxide, and lactic acid in blood indicated that although the 
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blood sends adequate oxygen into the tissues and the tis- 
sues take up oxygen even during intoxication by hyd- 
rocyanic acid, the tissues could not utilize the oxygen for 
oxidizing the organic acids formed by glycolysis, resulting 
in severe metabolic acidosis after consuming the body's 
tionship between the metabolism of the orion of potassium 
cyanide was infused into the stomachs of rabbits (0.5%, 5-6 
mg KCN/kg). The rabbits died within 20-40 min. Blood 
samples were taken from the carotid artery and the jugular 
vein just before infusion, just before the onset of intermit- 
tent spasm, between the alternating and tetanuic convul- 
sions, just before tetanus, and during respiratory collapse. 
The analysis of pH, partial pressures of oxygen and carbon 
dioxide, and lactic acid in blood indicated that although the 
blood sends adequate oxygen into the tissues and the tis- 
sues take up oxygen even during intoxication by hyd- 
rocyanic acid, the tissues could not utilize the oxygen for 
oxidizing the organic acids formed by glycolysis, resulting 
in severe metabolic acidosis after consuming the body's 
alkali reserve. 


76-2571. Tomiya, K.; Shimoda, R.; Kakihara, Y.; Kan- 
da, M. (Sch. Legal Med., Fac. Med., Kumamoto Univ.. 
Kumamoto, Japan). [ Studies on extraction of toxic mate- 
rials from organs of victims of fatal intoxication by organof- 
luorine pesticides. | Nippon Hoigaku Zasshi (Jpn. J. Legal 
Med.) 2%3): 237-238; 1976. (Japanese) 

Although the manufacture of organofluorine pes- 
ticides has recently been stopped, the possibility of suicide 
and murder still exists due to pesticide formulations of this 
type remaining in farm houses. A study was performed on 
the extraction of toxic material from cadavers of rabbits 
killed with sodium monofluoracetate (SMFA) and monof- 
luoroacetamide (FAM), respectively. Rabbits were killed 
by oral administration of 10 times the LDS0 dose of SMFA 
or FAM. Organofluorine compounds were extracted from 
the organs with each of several solvents and determined 
colorimetrically with zirconium-alizarin or alizarin- 
complexon. Ether was found to be the best extraction 
solvent for all organs. The amounts of SMFA recovered 
from the stomach contents of the total recovery were 
30-40% and 60-70% respectively. The amount of SMFA 
per unit weight of brain was 2 times greater than in other 
organs, and the amount of FAM was greater in the brain 
than in other organs. These findings suggest a close rela- 
tionship between the metabolism of the organofluorine 
pesticides and their mechanism of intoxication. 


76-2572. Teramoto, S.; Kaneda, M.; Shirasu, Y. (Dep. 
Toxicol., Inst. Environ. Toxicol., Kodaira, Tokyo, Ja- 
pan). [ Teratogenicity of ethylenethiourea in rats. Pt. 1. 
Relationship of teratogenesis to dose rate and time of ad- 
ministration. | Senten Ijo (Congenital Anomalies) 15(4): 
234; 1975. (Japanese) 

Single oral doses of ethylenethiourea (ETU) were 
given at respective dose rates of 50, 100, and 200 mg/kg to 
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Wistar-Imanichi female rats on the 6th to 14th days of 
pregnancy. The relationship between the patterns of mal- 
formation and the time of administration was studied; the 
fetuses were removed and examined. No deaths of mother 
rats or fetuses were observed. Although no malformations 
were found after administration on the 6th to 8th days, 
various types of malformation were noticed after administ- 
ration later than the 9th day. Major external malformations 
were menigocele, anal atresia (10th - 13th day), mic- 
rogenia, palatoschisis (11th-14th day), short tail, and 
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oligodactylia (1 1th-13th day). Skeletal malformations were 
seen in skull and clavicle (11th-14th day), vertebra (9th- 
11th day), rib (9th-13th day), sternum (10th-14th day), and 
long tubular bones of extremities (12th-13th day). Internal 
malformations included abnormalities of the cerebral ven- 
tricle (1 1th-14th day) and underdevelopment of the kidney, 
and uterus (10th day). The higher the dose rate, the greater 
was the malformation frequency, with elongated critical 
period. The critical period was similar to that encountered 
in cases of irradiation with X-rays or antitumor agents. 
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76-2573. Dougherty, R. C.; Roberts, J. D.; Biros, F. J. 
(Dep. Chem., Florida State Univ., Tallahassee, FL 
32306). Positive and negative chemical ionization mass 
spectra of some aromatic chlorinated pesticides. Anal. 
Chem. 47(1): 54-59; 1975. (15 references) 

The positive (CI) and negative (NCI) isobutane 
chemical ionization mass spectra of twelve aromatic, 
chlorinated pesticides, metabolites, and degradation pro- 
ducts have been determined. The compounds investigated 
included six polychlorinated diphenylethanes (DDT- 
type), three polychlorinated diphenylethylenes (DDE- 
type), and three diphenylmethanol derivatives (e.g., 
Kelthane or dicofol). The CI spectra are considerably less 
complex than the corresponding electron impact mass 
spectra reported previously by other investigators. For the 
diphenylethanes, the base peak corresponded to elimina- 
tion of CI from the molecule ion. The CI spectra of the 
diphenylethylene compounds were dominated by the 
molecule ion and the quasi-molecule ion, (M + H)+. This 
class of pesticides also exhibited ion-molecule attachment 
peaks corresponding to (M + C3sH7)+ and (M + CsHs)+, 
as well as significant ions corresponding to chloride elimi- 
nation (M - Cl)+. Rearrangement ions were observed in 
the spectrum of DDMU. The most intense ion in the Cl 
spectra of the diphenylmethanol compounds corres- 
ponded to [M -OH|+. The NCI spectra with isobutane as 
enhancement gas were exceptionally simple. The most 
abundant ion for all compounds, except DDMU and 
methoxychlor, was (M + Cl)-. Low intensity dimers and 
other attachr ~nt ions were also observed in some cases. 
Fragmentation was noted only for oxygenated molecules 
including methoxychlor and chlorobenzilate. Potential 
applications to pesticide residue analysis are discussed. 
(Author abstract reprinted by permission of the American 
Chemical Society) 


76-2574. Fales,H. M.; Milne,G. W. A.; Winkler, H. U.; 
Beckey, H. D.; Damico, J. N.; Barron, R. (Lab. Chem., 
Natl. Heart Lung Inst., Natl. Inst. Health, Bethesda, MD 
20014). Comparison of mass spectra of some biologically 
important compounds as obtained by various ionization 
techniques. Anal. Chem. 47(2): 207-219; 1975. (26 refer- 
ences) 

The mass spectra of a number of biologically im- 
portant compounds have been measured using, as the 
means of ionization, electron ionization (EI), chemical 
ionization (CI), field ionization (FI), and field desorption 
(FD). The mass spectra obtained reveal the strengths and 
weaknesses of each of these ionization methods and 
suggest that none of these techniques is uniformly superior 
to the others. The method of choice in any analytical 
problem will depend on the type of compound involved. 
(Author abstract reprinted by permission of the American 
Chemical Society) 


76-2575. Shackelford, W. M.; Guilbault, G. G. (Dep. 
Chem., Univ. New Orleans, New Orleans, LA 70122). A 
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piezoelectric detector for organophosphorus pesticides in 
the air. Anal. Chim. Acta 73(2): 383-389; 1974. (7 refer- 
ences) 

A quartz piezoelectric crystal coated with a sub- 
strate has been used for the detection of organophos- 
phorus pesticides via selective sorption. The crystal is 
incorporated in a mixer circuit to allow read-out by either 
an ammeter or a recorder, and is sufficiently sensitive to 
allow detection of organophosphorus pesticides at levels 
of less than 10 ppb. AT-cut quartz crystals with fundamen- 
tal frequencies of 9.0 MHz were coated with oxime sub- 
strates and subsequently investigated and evaluated for 
response to organophoshorus pesticides. This detector has 
a potential for use both as an air pollution sensor and as a 
highly selective gas chromatography detector. (Author 
abstract by permission) 


76-2576. Heuser, S. G.; Scudamore, K. A. (Min. Agric. 
Fish. Food, Pest Infest. Contr. Lab., Slough, Berkshire, 
England). A method for the assessment under standard 
conditions of the output of dichlorvos slow-release units used 
for insect control. Analyst (London) 100(1187): 129-135; 
1975. (6 references) 

A test method is described for the measurement, 
under standard conditions, of the amount of dichlorvos 
(O,O-dimethyl 2,2-dichlorovinyl phosphate) vapor emit- 
ted from insecticide slow-release units. Specimen results 
obtained under these conditions are given for the outputs 
of several types of unit during the initial 14-day period 
when output is greatest, with corresponding values for the 
concentration of dichlorvos in the air in a 28 m* room 
where constant temperature and humidity are maintained. 
The relationship between unit output and the concentra- 
tion developed in the air under various environmental 
conditions is discussed and the application of the method 
in the comparative assessment of the potential safety in 
use of different types of unit is proposed. (Author abstract 
by permission) 


76-2577. Westqo, G.: Andersson, A. (Natl. Food Ad- 
min., Stockholm, Sweden). Determination of biphenyl and 
2-phenylphenol in citrus fruits by gas-liquid chromatog- 
raphy. Analyst (London) 100(1188): 173-177; 1975. (13 re- 
ferences) 

Biphenyl and 2-phenylphenol are steam distilled 
from a citrus fruit homogenate into two portions of cyc- 
lohexane. An aliquot of the first extract is analyzed for 
bipheyl by gas-liquid chromatography. Aliquots of the first 
and second extracts are combined and then cleaned up and 
concentrated by means of further extractions prior to the 
gas-liquid chromatographic determination’ of 
2-phenylphenol. (Author abstract by permission) 


76-2578. Ellin, R. 1.; Vicario, P. P. (Biomed. Lab., Dep. 
Army, Headquarters, Edgewood Arsenal, MD 21010). 
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ApH method for measuring blood cholinesterase. Arch. En- 
viron. Health 30(5): 263-265; 1975. (2 references) 

Efforts to evaluate precision of the Michel ApH 
method for blood cholinesterase, performed in a beaker 
immersed in a 25°C water bath, resulted in unexpected 
variability in results of daily and day-to-day replicate 
analyses. Most disturbing was the considerable variation 
between four-hour periods of an eight-hour day (AM and 
PM measurements). Precision of quadruplicate sets, ex- 
pressed as coefficient of variation, ranged from + 0.5% to 
8.5%. By rigidly controlling temperature with a water- 
jacketed reaction vessle, the variation was reduced to + 
1.7%. A study of the effect of temperature on the method 
showed that a one-degree change in temperature resulted 
in a 5.5% change in plasma activity and a 3.0% change in 
red blood cell (RBC) activity. A graphing of the influence 
of temperature on reaction rate produced a linear relation- 
ship. Identical thermodynamic data were obtained with 
plasma and RBC samples that were inhibited 50% with an 
irreversible anticholinesterase agent. (Author abstract by 
permission) 


76-2579. Goulden, P. D.; Afghan, B. K.; Onuska, F. I. 
(Anal. Meth. Res. Sect., Appl. Res. Div., Canada Cent. 
Inland Waters, Burlington, Ontario, Canada). Analytical 
applications of spectroscopic techniques in detection, iden- 
tification and measurement of environmental pollutants. 
Can. J. Surg. 21(2): 31-35; 1976. (22 references) 

The Analytical Methods Research program is 
aimed at the development of new analytical techniques and 
the refinement of existing techniques for identifying and 
measuring a variety of chemical constituents in water, 
sediments, and biological materials. This report is a sum- 
mary of the activities carried on under this program for the 
past two years. In this review specific developments are 
discussed under the headings of: atomic absorption spec- 
troscopy, molecular absorption and fluorescence, and gas 
chromatography-mass spectrometry. Current projects in- 
clude the identification of organochlorine photoproducts 
produced by the ultraviolet irradiation of common pes- 
ticide residues, and the determination of organochlorine 
pesticide accumulation in Lake Ontario herring gulls. It is 
felt that mass spectrometry will play an important role in 
such projects by giving positive identifications of the pol- 
lutants and their metabolites. 


76-2580. Versino, B.; Vissers, H. (CCR Euratom, Chem. 
Div., Ispra, Italy). Dual flame photometric detector (DFPD) 
improvements in the selective GC determination of Cl- 
containing organic compounds. Chromatographia 8(1): 
5-8; 1975. (2 references) 

Studies were conducted to increase the sensitivity 
of the dual flame photometric detector (DFPD) Cl-channel 
as well as to reduce the interfering signals by evaluating the 
influence of both the indium temperature and the air and 
hydrogen flows in the lower flame. The improvements 
allow the simultaneous selective determination of P-, S-, 
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and Cl-containing compounds eluted from a GC column by 
means of ‘‘three channel’’ operation. The particular im- 
provements are mostly concerned with the determination 
of Cl-containing compounds. By controlling the tempera- 
ture of the indium pellets and the proper choice of air and 
hydrogen flows, it was possible to improve the detection 
limit by a factor of ten and reduce the interferences due to 
P- and S-containing compounds. Detectablility, selectivity 
and linearity are compared with those obtained with an 
electron capture detector. This technique seems well 
suited to rapid analysis of pesticide residues. Its selectivity 
avoids sample clean-up and compensates for the lower 
sensitivity, thus allowing more concentrated samples to be 
used. 


76-2581. Irudayasamy, A.; Kamala, T. R. (Tamil Nadu 
Forensic Sci. Chem. Lab., Madras, India). A micro subli- 
mation step in the UV spectrophotometric determination of 
diazinon. Curr. Sci. 44(8): 265; 1975. (3 references) 

A micro sublimation step is described for the 
purification of diazinon before UV determination. The 
sublimation of the pyrimidinol is carried out by heating at 
115°C for 10 min and is thus purified from co-extractions 
which, in effect, do not volatilize at this temperature. After 
sublimation the sublimate is dissolved in 95% V/V ethanol 
and absorbance measured at 272 nm. The quantity of 
diazinon is then determined from a calibration curve pre- 
pared from purified pyrimidinol. One mg of pyrimidinol is 
equivalent to 1.657 mg diazinon. The calibration curve 
obeys Beer’s Law over the range of 0-80 ppm pyrimidinol 
and the molar extinction coefficient is 4864. This purifica- 
tion by micro sublimation should find an extensive applica- 
tion in the determination of diazinon in matrices such as 
animal tissue; vegetable matter gives copious co- 
extractives. 


76-2582. Rohleder, H.; Staudacher, H.; Suemmermann, 
W. (Inst. Oekol. Chem. GSF, Munich, Germany). 
Hochdruck-Fluessig-Chromatographie zur Abtrennung 
lipophiler chlororganischer Umweltchemikalien von Trig- 
lyceriden in der Spurenanalyse. [High pressure liquid 
chromatography for the separation of lipophilic or- 
ganochlorine xenobiotics from triglycerides in trace 
analysis. | Fresenius’ Z. Anal. Chem. 279(2): 152-153; 
1976. (2 references) (German) 

Since in gas chromatographic determination of or- 
ganochlorine insecticides such as DDT and related com- 
pound (PCB) the removal of interfering triglycerides is a 
tedious and time consuming task, a simple and quick high 
pressure liquid chromatographic method was devised. It is 
based on differential adsorption on silica gel. The chlorine 
containing compounds are eluted with n-hexane, followed 
by elution of triglycerides with acetone. The acetone is 
then driven off by rinsing with n-hexane and the stationary 
phase regenerated for the next separation. Although 
aluminum oxide would be more suitable for the separation 
of chlorinated compounds, silica gel was used because 
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regeneration of the column is especially simple. The fol- 
lowing materials were used: stationary phase: silica gel 
Merckosorb Si 60, 10 1m; mobile phase n-hexane; separa- 
tion column VA-Stecl, length 40 cm, inside diameter 8 mm; 
column capacity 10 g; room temperature; net retention 
volume for DDT 5 ml; pump: Waters 6000 or LEWA type 
HLM |; detector: Uvicord type 4701; recovery: 95%; time 
required: 45 min. The method was used over one year in 
PCB determinations in different types of fats, cheese, and 
milk. 


76-2583. Anonymous. Determination automatique de la 
teneur en pesticides dans la nourriture. [ Determination of 
the amount of pesticide in food by automatic means. | /n- 
strum. Lab. 74(4): 13-16; 1975. (French/English) 

A sensitive method has been developed for the 
automatic analysis of pesticides. The method was first 
tried for analysis of milk with the result that pesticides 
such as DDT, PCB, lindane, and heptachlor epoxide were 
found in the fatty phase of the milk. In this new method the 
milk is pre-treated with diluted sulfuric acid. The fat and 
pesticides then undergo hexane extraction in a special 
bubble extractor, the hexane extract is dried in a column 
and freed from residual acid. The refined extract is 
siphoned into the separator module. A sample is injected 
onto the auxiliary column on which the fat from the milk is 
separated from the pesticides with the help of hexane. 
Pesticides are separated into two groups; the first to leave 
the column is stored in an analytical column. The chlori- 
nated organic matter which remains in the auxilliary col- 
umn is then completely split up. Then each of the products 
of this decomposition goes through a bypass column to the 
detector for quantitative analysis. The other matter is then 
separated in the analytical column and the decomposition 
products pass through one by one. This method offers 
several advantages: it is entirely automatic, no volatile 
matter is lost, analysis time is reduced, and it is also 
possible to determine other matter in the fatty phase of 
food. 


76-2584. Schulten, H. R. (Inst. Physical Chem., Univ. 
Bonn, Bonn, Germany). Field desorption mass spec- 
trometry of commercial pesticides and mixtures of pes- 
ticides. J. Agric. Food Chem. 24(4): 743-750; 1976. (32 
references) 

Highly polar pesticides that are used as insec- 
ticides, acaricides, fungicides, and herbicides have been 
investigated with low- and high-resolution field desorption 
mass spectrometry. By use of defined sample amounts, 
standard field desorption emitters, a controlled 
time/temperature program for desorption, and photo- 
graphic detection, the potential of the method for qualita- 
tive and semiquantitative analyses of commercial pes- 
ticides and mixtures of pesticides has been demonstrated. 
The high molecular ion intensities displayed, the strongly 


reduced ugmeniedinn nad the sensitivity and analytical 
resolution obtained indicate that field desorption is par- 
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ticularly well suited for the investigation of mixtures. 
Furthermore, desorption of a synthetic combination of a 
parent pesticide, p,p'-DDT, and five of its metabolites 
yielded almost exclusively molecular ions of the different 
constituents of the mixture. Interaction of the various 
components of the mixtures in field desorption was re- 
markably small and did not prevent the identification of the 
individual components. (Author abstract reprinted by 
permission of the American Chemical Society) 


76-2585. Curtis, A. R. (Michigan Dep. Agric., W. C. 
Geagley Lab., East Lansing, MI 48823). Determination of 
trace amounts of thallium in urine, using the mercury-film 
electrode and differential pulse anodic stripping voltam- 
metry. J. Assoc. Off. Anal. Chem. 57(6): 1366-1372; 1974. 
(14 references) 

Thallium concentrations as low as 0.2 ppb may be 
easily and accurately measured with no sample prepara- 
tion. The urine is pipetted directly into the electrolysis cell 
containing 0.1M HC10, and deaerated; a 2 min electrolysis 
is performed, and the thallium is oxidized from the 
mercury-thallium amalgam, using differential pulse anodic 
stripping voltammetry. The standards are spiked 
thallium-free urine solutions; thus the samples and stan- 
dards reflect each other closely, and as the standard curves 
are repeatable to within + 5% (down to 2 ppb thallium), the 
recoveries range from 95 to 105%. Lead is not a serious 
interference; however, cadmium does interfere and a 
complexing agent must be used when determining traces of 
thallium in the presence of cadmium. (Author abstract by 
permission) 


76-2586. Caswell, R. L. (Criteria and Evaluation Div., 
Office Pesticide Programs, EPA, Washington, DC 20460). 
Report on pesticide formulations. I. J. Assoc. Off. Anal. 
Chem. 592): 296-297; 1976. 

A study of various methods for analyzing pes- 
ticides was reported. Several method studies were men- 
tioned including: an infrared method for benomy! formula- 
tions; an extraction procedure in the infrared method for 
carbaryl dusts; a GLC method for the chlorophenoxy her- 
bicides 2,4-D, 2,4,5-T, MCPP, and silvex; a GLC method 
for dimethoate; a GLC method for fluometuron; a col- 
orimetric and argentimetric method for malathion deter- 
minations; aGLC method for encapsulated methy! parath- 
ion; a GLC method for the determination of naled in formu- 
lations; GLC, high-pressure liquid chromatographic, and 
IR methods for methyl parathion; a GLC and a high- 
pressure liquid chromatographic method for phosphami- 
don; a high-pressure liquid chromatographic method for 
picloram; a GLC procedure for propanil formulations; a 
GLC method for thionazin; a GLC method for eptam and 
sutan formulations; and a GLC method for simazine. 


76-2587. Hunt, D. F.; Harvey, T. M.; Russell, J. W. 
(Dep. Chem., Univ. Virginia, Charlottesville, VA 22901). 
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Oxygen as a reagent gas for the analysis of 2,3,7,8- 
tetrachlorodibenzo- p-dioxin by negative ion chemical ioni- 
zation mass spectrometry. J. Chem. Soc. Chem. Commun. 
5: 151-152; 1975. (8 references) 

A convenient low-resolution negative-ion chemical 
ionization mass spectrometric (CIMS) technique is de- 
scribed which is at least 25 times more sensitive than the 
high resolution procedure. With oxygen at | Torr as rea- 
gent gas and the Townsend electric discharge (TED) 
source operating in the negative ion mode monatomic and 
diatomic negative oxygen ions are produced in high abun- 
dance. Introduction of TCDD to this ion plasma affords a 
spectrum containing the molecular ion at m/e 320, and 
isotope clusters at m/e 176, 301, and 335. Formation of 
these ion-molecule reaction products probably occurs by a 
sequency of events involving capture of a low energy 
electron by the TCDD molecule to give the negative 
molecular ion addition of an oxygen molecule to the nega- 
tive moelcular ion and subsequent elimination of either 
OCI, OH, or CeH2Cl2O2. The third reaction pathway is of 
interest as it results from cleavage of the ether linkage in 
the TCDD molecule and thus affords an ion which is 
characteristic of structure, carries greater than 80% of the 
sample ion current, and is well out of the mass range 
containing ions due to other contaminating chlorocarbons. 
Therefore, use of the negative-ion CIMS method with 
oxygen as the reagent gas should facilitate the analysis of 
TCDD under low resolution conditions in the presence of 
other chlorocarbon residues. 


76-2588. Surette, D. P.; Mallet, V. N.* (Dep. Chem., 
Univ. Moncton, Moncton, New Brunswick, Canada). In- 
organic salts in the fluorometric detection of pesticides. J. 
Chromatogr. 107(1): 141-148; 1975. (27 references) 

A method is described for the detection and quan- 
tification of pesticides on silica gel chromatograms by in 
situ fluorometry. Simple organic salts are used to induce 
fluorescence in a number of pesticidal compounds. Inten- 
sified fluorescence is shown for one naturally fluorescent 
pesticide. Spectral data and instrumental limits of detec- 
tion are given. Of the total of 64 pesticides tested, positive 
results were obtained for captan, devrinol (napropamide), 
difolatan, diquat, maretin (phosmet), menazon, naptalam, 
propyl isome, paraquat, and rotenone. (Author abstract by 
permission, supplemented.) 


76-2589. Sinha, O. K.; Vyas, S. C.; Joshi, L. K. (Dep. 
Plant Pathol., J.N. Agric. Univ., Jabalpur, India). Rapid 
separation and detection of some systemic fungicides by 
paper chromatography. J. Chromatogr. 110(2): 403-405; 
1975. (6 references) 

A simple and quick method is described for separa- 
tion and identification of five systemic fungicides, Vitavax 
(carboxin), Plantvax (oxycarboxin), Mertect (thiaben- 
dazole), Calixin (tridemorph), and Triforine, by ascending 
paper chromatography. Standard solutions of the fun- 
gicides were prepared in acetone. Samples were spotted 
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on 25 x 13cm paper with a micropipette. After drying fora 
few minutes, the paver was placed in a chromatographic 
chamber which was previously saturated with the solvent 
system, acetone-water (1:6). Keeping the spotted edge 
downwards, the paper was gently immersed in a trough 
containing the solvent system. The upper end of the paper 
was held by clips. The chamber was covered immediately 
and the solvent system allowed to ascend 20 cm. The 
chromatogram was removed and dried at 110° for 5 min in 
an oven. The fungicides were located on the chromatog- 
ram by allowing the paper to react with iodine vapor for 1 
min. The Rf values were recorded. Rf values for five 
fungicides and eight of their binary mixtures are given. 
This study shows that it is possible to separate and identify 
systemic fungicides singly or in mixtures. The separation 
can be accomplished in about 3 hr. 


76-2590. Eder, G. (Inst. Meeresforsch, Bremerhaven, 
Germany). Evaluation of environmental 
polychlorobiphenyls and DDE in terms of mixtures of com- 
mercial preparations from peak heights of packed-column 
gas chromatograms using a programmable calculator. J. 
Chromatogr. 121(2): 269-277; 1976. (10 references) 

A method is proposed for evaluating gas 
chromatograms of multi-component PCB mixtures and 
superposed single components simultaneously. Apparent 
concentrations relative to a calibration mixture are as- 
signed to a number of suitable peaks, and the apparent 
concentrations are related to the true concentrations by a 
set of linear equations, which are solved by least-squares 
approximation. The results are provided with an estimate 
of their confidence intervals. (Author abstract by permis- 
sion) 


76-2591. Mundy, D. E.; Quick, M. P.; Machin, A. F. 
(Min. Agric. Fish. Food, Cent. Vet. Lab., New Haw, 
Weybridge, Surrey, England). Determination of warfarin 
in animal relicta and feedingstuffs by high-pressure liquid 
chromatography with confirmation of identity by mass spec- 
trometry. J. Chromatogr. 121(2): 335-342; 1976. (17 refer- 
ences) 

The determination of warfarin in liver, blood, 
urine, and feedingstuffs by high-pressure liquid 
chromatography (HPLC) is described. Clean-up is simple 
and the lower limit of determination is about 0.025 ppm. 
Recoveries from liver are about 85% over the range 0.025- 
1.0 ppm; recoveries from blood range from about 67 to 
90%. Chemical ionization mass spectrometry can be used 
to confirm identity and, by specific ion monitoring, to 
detect warfarin in HPLC eluates at levels below the sen- 
sitivity of the HPLC detector. (Author abstract by permis- 
sion) 


76-2592. Lawrence,J.F.; Renault, C.; Frei, R. W. (Food 
Res. Div., Bur. Chem. Safety, Food Directorate, Health 
Protect. Br., Tunney’s Pasture, Ottawa, Ontario, Cana- 
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da). Fluorogenic labeling of organophosphate pesticides 
with dansyl chloride. Application to residue analysis by 
high-pressure liquid chromatography and thin-layer 
chromatography. J. Chromatogr. 121(2): 343-351; 1976. 
(14 references) 

The analysis of some organophosphorus pesticides 
by fluorogenic labeling with dansyl chloride (5- 
dimethylaminoaphthalene- |-sulfonyl chloride) was inves- 
tigated. The pesticides were hydrolyzed in sodium hyd- 
roxide to the corresponding phenols. The reaction of dan- 
syl chloride with the phenols was accomplished in a two- 
phase system. The resulting fluorescent derivatives were 
separated and analysed quantitatively by in situ thin-layer 
chromatography (TLC) and high-pressure liquid 
chromatography (HPLC). As little as 10-25 ng/spot of pes- 
ticide was detected by both TLC and HPLC. (Author 
abstract by permission) 


76-2593. Dolphin, R. J.; Willmott, F. W.; Mills, A. D.; 
Hoogeveen, L. P. J. (Mullard Res. Lab., Redhill, Surrey, 
England). Column switching techniques in the liquid 
chromatographic analysis of organochlorine pesticides in 
milk. J. Chromatogr. 122(1): 259-268; 1976. (16 references) 


A system is described for the analysis of or- 
ganochlorine pesticides in milk by high-performance liquid 
chromatography. Sample clean-up, separation of pes- 
ticides from milk fat and quantification of both fat and 


pesticides are carried out on-column using column switch- 
ing and backflushing techniques. The combination of 
liquid chromatography with electron-capture detection re- 
sults in a detection limit of 0.1 ppm pesticide in milk fat. 
(Author abstract by permission) 


76-2594. Kosmaty, E. S.; Kavietskii, V. N.; 
Kavietskaya, L. N. (Author address not given). Op- 
redelenie ostatkov fenkaptona i bazudina v tekhnicheskikh 
kul’turakh metodom khromatografii v tonkom sloe adsor- 
benta. [Determination of phencapton and basudin residues 
in industrial crops by means of a thin-layer chromatog- 
raphic method.] Khim. Tekhnol. (Kiev) 61-63; 1975. (7 
references) (Russian) 

A sensitive and rapid method is described for the 
determination of phencapton, a dithiophosphate com- 
pound and basudin (diazinon) in agricultural products, 
sugar beets, and potatoes by thin-layer chromatography. 
The pesticides were extracted from a vegetable sample 
with petroleum ether. The solvent was then removed by 
filtration. The extract was placed on a chromatographic 
plate. Chromatography was performed at room tempera- 
ture and continued until the mobile phase advanced by 10 
cm on the plate. After it was air-dried, the chromatograms 
were developed in a mixture of 1% solution of bromphenol 
blue in 50% ethanol and 1% solution of AgNOs (1:1), 
followed by decolorization with a 2% aqueous solution of 
citric acid. Blue stains formed at the neation of phencapton 
and basudin on a yellow background. The sensitivity of the 
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process amounted to 3 wg phencapton and 5 wg basudin in 
100 g of sample. 


76-2595. Ozcimder, M.; Ernst, G. F.; Griepink, B. (An- 
al. Chem. Lab., The University, Utrecht, The Nether- 
lands). Organic elemental analysis of small amounts of sam- 
ple by coulometry. V. Analysis of organic chloropesticides. 
Microchem. J. 20(2): 227-235; 1975. (5 references) 

A fast current controlled coulometer was combined 
with a simple gas chromatograph which proved useful in 
organochlorine pesticide analysis. After a cleanup proce- 
dure, a pesticide-containing hexane solution is injected 
onto a simple gas chromatographic column. The excess 
hexane is exhausted through a special valve. The sepa- 
rated pesticides are combusted successively. The combus- 
tion products are then swept into a coulometric titration 
cell. Chloride is titrated automatically within a period of 5 
to 10 sec. Good agreement was obtained between analyses 
using this system and analyses carried out using a com- 
mercially available gas chromatograph with an electron 
capture detector. The standard deviation of a series of 
organochlorine pesticide analyses was less than 5% rela- 
tive. The recovery was better than 95%. It is also possible 
to determine the total organochlorine pesticide content 
using a special flash combustion procedure. 


76-2596. Austin, D. J.; Briggs, G. G. (Rothamsted Exp. 
Stn., Harpenden, Hertfordshire, England). A new extrac- 
tion method for benomyl residues in soil and its application 
in movement and persistence studies. Pestic. Sci. 7(2): 201- 
210; 1976. (30 references) 

A simple and rapid method for extracting benomy! 
residues from soils was compared with previous methods. 
Soil was extracted by shaking for 2 hr at room temperature 
with 1:1 acetone: 1M aqueous ammonium chloride, fol- 
lowed by clean-up by solvent partiting and ultraviolet ab- 
sorption estimation of carbendazim. Recoveries were 
comparable to those obtained by refluxing with methanolic 
hydrochloric acid for 4 hr, hitherto the most efficient 
method reported, and were much greater than those ob- 
tained by extraction with ethyl acetate or chloroform. The 
new method gave more tractable extracts than those ob- 
tained by refluxing with methanolic hydrochloric acid, 
which form troublesome metal hydroxide precipitates dur- 
ing clean-up. In field experiments with 2-['*C]-benomy! 
and 2-['*C]-carbendazim, no radioactivity was found 
more than 25 mm from the soil surface during 10 months 
after surface application of | kg/ha. Carbendazim residues 
in soils from three field experiments indicated that its 
persistence is very sensitive to soil pH. The time for 50% 
loss of initial dose ranged from 26 months at pH 5.5 to less 
than 3 months at pH 7.2. Biological effectiveness in a crop 
may therefore depend markedly on differences in soil pH. 
(Author abstract by permission) 


76-2597. Austin, D. J.; Lord, K. A.; Williams, I. H. 
(Rothamsted Exp. Stn., Harpenden, Hertfordshire, Eng- 
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land). High pressure liquid chromatography of ben- 
zimidazoles. Pestic. Sci. 7(2): 211-222; 1976. (13 refer- 
ences) 

A laboratory-assembled high pressure liquid 
chromatograph with variable wavelength ultraviolet de- 
tector is described. The chromatography of the systemic 
fungicides benomyl, thiabendazole, thiophanate, related 
fungicides, and benzimidazoles (13 compounds in all) is 
described using reverse phase and adsorption systems. 
Temperature affects reverse phase systems but not ad- 
sorption systems. Use of a variable wavelength detector 
increases sensitivity and selectivity. High pressure liquid 
chromatography (HPLC) has been applied to measure- 
ments of the solubility of benomyl and carbendazim in 
water and the degradation of benomy] in solution. Use of 
HPLC to measure benzimidazole residues awaits the de- 
velopment of methods of avoiding interference by sub- 
stances extracted from crops and soils. (Author abstract 
by permission) 


76-2598. Dougherty, R. C.; Piotrowska, K. (Dep. 
Chem., Florida State Univ., Tallahassee, FL 33206). Se- 
reening by negative chemical ionization mass spectrometry 
for environmental contamination with toxic residues: appli- 
cation to human urines. Proc. Natl. Acad. Sci. 73(6): 
1777-1781; 1976. (17 references) 

An analytical method is described as designed to 
detect any unknown member of a broad class of toxic 
compounds in environmental substrates. This screening 
procedure is based on solvent extraction with minimal 
cleanup followed by examination with negative chemical 
ionization mass spectrometry. Compounds with masses 
greater than 130 daltons may be detected. For analysis of 
pentachlorophenol residues the procedure is quantitative. 
Extensive contamination of humans was found in urine 
analyses at ppb and higher levels with pentachlorophenol 
(PCP), 2,4,5-trichlorophenoxy acetic acid (2,4,5-T), other 
polychlorophenoxy acids, and numerous unknown com- 
pounds. The screening procedure was applied to environ- 
mental samples in an effort to determine the source of the 
contamination. One possible source was the storage of 
food in pentachlorophenol-treated containers. It is also 
noted that trichlorophenoxy acids are all used as broad leaf 
herbicides and as such may be residues in the food. Since 
pentachlorophenol is a known mutagen, the suggestion 
that human seminal fluid may concentrate pen- 
tachlorophenol merits further study. 


76-2599. Martin, M.; Eon, C.; Guiochon, G. (Ecole 
Polytech., Paris, France). Trends in liquid chromatog- 
raphy. Res. Dev. 26(4): 24-31; 1975. (15 references) 
The analyst needs to achieve a fairly difficult sep- 
aration in a reasonable time with minimum cost and trou- 
ble. This need can be translated into chromatographic 
conditions. The consequences of these various require- 
ments are discussed in terms of column and equipment 
designs for both conventional liquid chromatography and 
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high performance liquid chromatography (HPLC). Three 
key points are considered in this study. First, an optimum 
flow rate exists at which the efficiency is maximum. Sec- 
ond, when the diameter of the particles used to pack a 
column is reduced, maximum column efficiency tends to 
increase. Third, the flow velocity corresponding to the 
maximum efficiency increases in proportion to the recip- 
rocal of the particle diameter, so that to perform a given 
analysis, a shorter time is needed as the column is shorter 
and the flow faster. Practical limitations including the av- 
ailability of equipment are considered. The slurry packing 
technique is outlined and possible future trends are pre- 
sented. 


76-2600. Mukherjee, G.; Mukherjee, A. K.; Roy, B. R. 
(Cent. Food Lab., Calcutta, India). Colorimetric estima- 
tion of sevin. Res. Ind. 19(4): 169; 1974. (9 references) 
A simple procedure is described involving alkaline 
hydrolysis of sevin (carbaryl) and measurement of the 
color of the reaction product. Different volumes of 0.1% 
sevin solution in acetone were taken in beakers. Sodium 
hydroxide (1.25%, | ml) and acetone (10 ml) were added to 
each. Beakers were kept on a water bath for 30 min, then 
taken out and cooled in air. Acetic acid (1 ml) was added to 
each to dissolve the residue. Each solution was transferred 
with acetone to volumetric flasks (10 ml) and the volume 
made up to the mark with acetone. Flasks were gently 
shaken and the intensity of the color of the solutions was 
measured in a photoelectric colorimeter using a blue filter. 
A standard graph was prepared by plotting the colorimet- 
ric reading against the concentration. From this graph, the 
amount of sevin residue in the sample extract can be de- 
termined by using the above procedure. If this method is to 
be used for the determination of residues in food products, 
prior cleanup is necessary by already established methods. 


76-2601. Takimoto, Y.; Murano, A.; Miyamoto, J. (Au- 
thor address not given). Analytical methods for sumithion 
in technical products and formulated materials. Residue 
Rev. 60: 11-28; 1976. (24 references) 

The following analytical methods for sumithion 
(fenitrothion) in technical products and formulated mate- 
rials are discussed and compared: diazo method; col- 
orimetric method; thin-layer chromatography (TLC)- 
ultraviolet absorption method; TLC-phosphorus determi- 
nation; and gas-liquid chromatographic (GLC) method. 
The diazo method is reliable and requires neither sophisti- 
cated apparatus nor standard reference compounds; it is 
less sensitive than other methods and is not suitable for 
analysis of formulations with low sumithion contents. The 
colorimetric method is more sensitive, and TLC is useful 
as a preliminary step in sumithion analysis. UV absorption 
coupled with TLC is simple and highly reliable but requires 
pure sumithion as a reference standard. TLC plus phos- 
phorus determination is accurate and sensitive but time- 
consuming and laborious. GLC is simple and rapid, but it is 
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less reliable than other methods and it requires sophisti- 
cated apparatus and pure sumithion as a reference stan- 
dard. Other analytical methods have been reported but are 
no better than those discussed. 


76-2602. Takimoto, Y.; Miyamoto, J. (Author address 
not given). Residue analysis of sumithion. Residue Rev. 60: 
83-101; 1976. (39 references) 

The gas-liquid chromatographic methods for 
sumithion (fenitrothion) determination are discussed in 
detail as the recommended methods of residue analysis. 
With these methods, sumithion is extracted from the 
homogenized sample by various procedures, and, after 
appropriate cleanup procedures, it is determined by a gas 
chromatograph equipped with phosphorus-sensitive flame 
thermionic detector or flame photometric detector. The 
flame photometric detector is somewhat less sensitive 
than the KBr detector, and the electron-capture detector, 
while sensitive to sumithion, intrinsincally lacks selectiv- 
ity. In general, sumithion residue levels in crops, im- 
mediately after application, are on the order of 10 ppm or 
lower and decrease to within 0.1 ppm within 1-2 wk. The 
levels of possible toxic metabolites such as sumioxon and 
3-methyl-4-nitrophenol are presumed not to be be so high. 
No aminosumithion is formed in mammals or plants under 
the usual in vivo conditions except in the rumen of cattle. 
Thus, the compound might be detectable in milk. The 
market-control determination of sumithion is generally 
sufficient. 


76-2603. Horowitz, M. (Div. Weed Res., Agric. Res. 
Organ., Newe Ya’ar Exp. Stn., Haifa, Israel). Bioassay 
techniques for foliar-applied herbicides. Residue Rev. 61: 
113-123; 1976. (78 references) 

A review is presented of techniques of bioassay 
used by various researchers for qualitative and quantita- 
tive determination of the foliar-applied herbicides amit- 
role, arsonates, dalapon, diquat, paraquat 2,4-D, and pic- 
loram. The aspects considered were the medium used for 
growing the indicator species (water, soil, or experimental 
media), the duration of the bioassay (germination tests 
measurable after one to four days, assessments involving 
growth after two to four weeks), and the sensitivity of the 
method. Short indications were given on the behavior of 
the herbicides after application, when reaching soil or 
water. (Author abstract by permission) 


76-2604. Deleire, M.; De Cat, W.; Bastin, R. (Minist. 
Agric., Adm. Rech. Agron., Inst. Rech. Chim., Tervuren, 
Belgium). Application de six biotests a la detection d’her- 
bicides dans I’eau. [ Application of six biotests to the detec- 
tion of herbicides in water. | Rev. Agric. (Brussels) 1: 27-38; 
1975. (11 references) (French) 

Aqueous solutions containing 0.05-1.0 ppm of 61 
herbicides representing 14 groups were studied using six 
bioassay methods. These methods were inhibition of 
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chlorophyll synthesis in cucumber cotyledons; inhibition 
of Chlorella vulgaris multiplication; inhibition of Lemna 
minor L. development; inhibition of cucumber and oat 
root growth; and inhibition of oat shoot growth. The 
amides showed differing degrees of toxicity in the Lemna 
and oat bioassays, the benzoic acid derivatives were in- 
hibitory in the root and oat shoot bioassays, the benzoit- 
riles showed varying degrees of toxicity in all but the 
Chlorella assay , and the carbamates showed some activity 
in all six bioassays. The thiocarbamates all inhibited oat 
shoot growth, and the triazines, diazines, and urea deriva- 
tives were inhibitory in the cucumber cotyledon, Chlorel- 
la, and Lemna assays. The dinitrophenols inhibited 
Lemna and Chlorella growth, and at | ppm, were active in 
the cucumber cotyledon bioassay; the dinitroanilines inhi- 
bited oat root and/or shoot development. Diquat and 
paraquat were toxic in all assays, particularly the Lemna 
test; oat root and shoot development was sensitive to 
diquat but not paraquat in the concentration tested. 
Aminotriazole (amitrole), dazomet, bromofenoxime, and 
picloram were active in the cucumber cotyledon bioassay, 
bromofenoxime was inhibitory in the Lemna assay, and 
bentazon was inactive in all tests. 


76-2605. Piotrovski, S. V.; Utebekova, N. R. (Author 
address not given). Kolorimetricheski metod opredeleniya 
reglona v pochve. [A colorimetric method for the determi- 
nation of regione in soil.| Tr. Nauch. Issled. Inst. Kraev. 
Patol. Alma Ata 22: 238-244; 1971. (14 references) (Rus- 
sian) 

A method is presented for extracting the herbicide 
reglone (diquat) from soil and determining it colorimetri- 
cally. The process was based on extracting the compound 
and concentrating it by means of a cation exchanger. Inter- 
fering hydroxides were removed by washing the column 
with dilute HeSOs and HCl without reglone being de- 
sorbed. The latter was eluted with diluted (1:1) HCI. The 
yellow color formed with concentrated NaOH was then 
determined spectrophotometrically at a wavelength of 420 
nm, where the maximum absorption of the reaction pro- 
duct was observed. The color of the solutions obtained 
was stable, and their optical density was a linear function 
of concentration. The detection limit of the determination 
was 0.5-1.0 mg/kg. The same method could also be utilized 
for the analysis of reglone in vegetable samples. 


76-2606. El-Dib, M. A.; Ramadan, F. M.; Ismail, M. 
(Water Pollut. Control Natl. Res. Cent., Sh. El-Tahrir, 
Dokki, Cairo, Egypt). Adsorption of sevin and baygon on 
granular activated carbon. Water Res. 9(9): 795-998; 1975. 
(11 references) 

Factors influencing the efficiency of granular car- 
bon columns in the removal of carbamate insecticides from 
polluted waters were studied. The adsorption of sevin 
(carbaryl) and baygon (propoxur) on granular carbon fol- 
lowed Freundlich and Langmuir equations. Adsorption 
parameters of the Langmuir equation gave an indication of 
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the capacity of the carbon for a particular carbamate and 
the anticipated sharpness of the breakthrough front. A 
linear relationship was obtained between the logarithm of 
contact time and the volume of effluent passing the carbon 
bed before the breakthrough of sevin: a similar relation 
between the contact time and adsorption capacity was 
obtained. Adsorption of the two carbamates depended on 
their chemical structure and branching of the side chains, 
and contact time tended to be the most important factor 
controlling the efficiency of the adsorption process. 


76-2607. Mestres, R.; Francois, Cl.; Illes, S.; Tourte, J.; 
Campo, M. (Lab. Chim. Appl. Expert., Fac. Pharm., 
Montpellier, France). Recherche quantitative des residus 
d’hexachlorobenzene dans les matieres grasses concurrem- 
ment a celle des residus des autres pesticides et des micropol- 
luants organochlores. [Quantitative determination of 
hexachlorobenzene residues in fat simultaneously with that 
of other pesticide residues and organochlorine micropollut- 
ants.| Trav. Soc. Pharm. Montpellier 36(1): 43-58; 1976. 


(22 references) (French) 

Pesticide determination by chromatography was 
modified to allow for the simultaneous determination and 
purification of HCB and other pesticides in fat. Acetonit- 
rile (10% water content) was replaced by acetonitrile satu- 
rated with petroleum ether, which makes possible the 
quantitative elution of HCB on florisil. To even further 
reduce the use of acetonitrile, the latter (saturated in pet- 
roleum ether) was then replaced by pure methanol or by an 
acetone-water solution, which assures complete extrac- 
tive elution of HCB and other organochlorines; this solu- 
tion is best when working with fatty substances. The rest 
of the analysis is the same as the usual purification pro- 
cess. Recovery of HCB achieved is 85-95%. 


76-2608. Suzuki, K.; Nagayoshi, H.; Kashiwa, T. (Ag- 
ric. Chem. Inspect. Stn., Minist. Agric. For., Kodaira, 
Tokyo, Japan). The systematic separation and identification 
of pesticides in the fourth division. Agric. Biol. Chem. (To- 
kyo) 40(5): 845-850; 1976. (8 references) 

The systematic separation and identification of 
many kinds of pesticides were attempted by a combination 
of column, thin-layer, and gas chromatography (GLC). 
Fifteen pesticides in the fourth division, e.g., trietazine, 
prometryne, propazine, atrazine, BPMC, swep, terbam, 
carbanolate, captan, etc., were eluted into two fractions 
by column chromatography. Furthermore, these pes- 
ticides were separated from each other and determined by 
GLC with ECD and FID, after dividing into five groups by 
thin-layer chromatography (TLC). Most of these pes- 
ticides were more than 85% recovered. (Author abstract 
by permission) 


76-2609. Aoki, Y.; Takeda, M.; Uchiyama, M. (Food 
Inspect. Cent., Jpn. Med. Food Assoc., Higashikurume, 
Tokyo, Japan). [Studies on the analysis of pesticide residues 
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in food. Pt. XVIII. Systemic analysis of organophosphorus 
pesticides by gas chromatography and influence of the flow 
rate of hydrogen and air on their response to flame photo- 
metric detector.] Eisei Kagaku (J. Hyg. Chem.) 22(2): 
81-90; 1976. (15 references) (Japanese) 

Methods for simultaneous separation and identifi- 
cation of 28 kinds of organophosphorus pesticides by gas 
chromatography with FPD were studied. It was found that 
the separation of all 20 pesticides was possible by using 5 
kinds of liquid phases, 10% DC-200, 0.5% OV-225, 10% 
OF-1, 10% DC-200 plus 15% OF-1, and 5% DC-200 plus 
0.5% EPON resin 1009, under appropriate operating pro- 
cedures. Under these conditions, the detection limit 
ranged from 0.001 to 12.5 ng. The effects of flow rates of 
hydrogen and air on the detection sensitivity of gas 
chromatograph with FPD were also studied. A change in 
the flow rate of those gases did not affect the sensitivity as 
much as with FTD, except in the cases of dichlorvos, 
vamidothion and 2-chloro-1- (2,4,5-trichlorophenyl) vinyl 
dimethyl! phosphate (chlorfenvinphos). Generally, a hyd- 
rogen flow rate of 150-200 ml/min and an air rate of 50-100 
ml/min gave readings with good sensitivity. 


76-2610. Kawamura, N.; Kodama, H.; Ota, H. (Aichi 
Prefect. Res. Inst. Hyg., Nagoya, Aichi, Japan). [ Studies 
on analytical methods using an improved type of determina- 
tion apparatus for essential oils. Pt. 2. Determination of 
organochlorine pesticides in mother’s milk and in blood. | 


Nippon Eisei Gakkai Zasshi (Jpn. J. Hyg.) 31(1): 156; 
1976. (Japanese) 

A more simple and less time consuming method of 
recovering organochlorine pesticides from mother’s milk 
and blood was proposed. A known amount of specimen 
(2-5 g) was mixed with 5 ml 10% phosphoric acid solution 
and 100 ml 2% aqueous sodium chloride solution. The flask 
(one liter) containing the mixture was fitted to the essential 
oil determining apparatus. After adding about 10 ml water 
and (accurate) 5 ml n-heptane, then boiling at 98-99°C, the 
mixture was refluxed for 1-2 hr. The heptane layer, after 
dehydration with anhydrous sodium sulfate, was injected 
onto a gas chromatograph. The recovery of pesticides 
added to water was more than 80%, except for endrin 
(52%). Recovery from mother’s milk was very good for 
B-BHC and p,p’'-DDT; however, recovery decreased, 
probably due to fat, ip large specimen quantities. Recov- 
ery from blood of 2 g p,p'-DDT, p,p'-DDE, and B-BHC 
showed relatively good results. Recovery from mother’s 
milk showed some fluctuation, however, slight adjust- 
ments should improve the results. 


76-2611. Takahama, K.; Waseda, Y.; Inoue, S.; Sasaki, 
S.; Kanda, M. (Sch. Legal Med., Fac. Med., Kumamoto 
Univ., Kumamoto, Japan). [ Detection of organophos- 
phorus and carbamate pesticides by the enzyme inhibition 
method on TLC. Nippon Hoigaku Zasshi (Jpn. J. Legal. 
Med.) 293): 237; 1976. (Japanese) 

Results on the detection of 5 organophosphorus 
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and 11 carbamate pesticides by the enzyme inhibition 
method on TLC is discussed. Developing solvents were 
20% dimethyl formamide in acetone as the stationary 
phase and a mixture of benzene and iso-octane, which 
were excellent for developing all the pesticides examined. 
Rats were the most convenient source of the enzyme, and 
the enzymatic activity was highest in the liver, kidney. 
brain, spleen, muscles, and blood, in that order. The activ- 
ity stayed almost constant for 3 mo when the enzyme 
preparation was stored at -22°C. Exposure to bromine 
vapor before spraying the enzyme solution on the TLC 
plate did not give better results. When indoxyl acetate was 
used as the substrate, for example, the exposure gave an 
increased sensitivity for phosphorothionates, but not for 
phosphates. 


76-2612. Nagayoshi, M.; Suzuki, K.; Kashiwa, T. (Ag- 
ric. Chem. Inspect. Stn., Minist. Agric. For., Kodaira. 
Tokyo, Japan). [Systemic qualitative and quantitative 
analysis of pesticides. Pt. 10. Classification of pesticides by 
thin-layer chromatography. | Noyaku Kensasho Hokoku 
(Bull. Agric. Chem. Inspect. Stn.) 15: 22-31; 1975. (5 refer- 
ences) (Japanese) 

Eighty-nine pesticides and related compounds 
were classified into 6 groups by TLC. Within each group 
the compounds were arranged in order of the distance of 
development. According to the results of a study on the 
relationship between each group and the chemical struc- 
tures of the members of each group, the following divisions 
were devised. Organochlorines belong to Group I. 
Diphenyl ether herbicides belong to Groups II-III. Carba- 
mates and triazine herbicides belong to Groups IV-V. 
Urea herbicides belong mainly to Groups V-VI. Those 
having complicated structures, such as griseofulvin, ben- 
zalkonium chloride, uracil herbicides, and antibiotics be- 
long to Group VI. Of the 89 pesticides, 26 were or- 
ganophosphorus pesticides belonging mainly to Groups 
III-IV; however, some belonged to every group except 
Group I. It was found that the organophosphorus pes- 
ticides belonging to Groups V-VI had increased ‘‘inor- 
ganic properties.’’ There were signs of an increase of *‘in- 
organic properties’ from Group I to Group VI. Each group 
was further subdivided into 3-4 subgroups. 


76-2613. Isshiki, K.; Watanabe, T. (Kitakyushu Munic. 
Inst. Environ. Health Sci., Kitakyushu, Fukuoka, Japan). 
[ Determination of piperonyl butoxide in agricultural pro- 
ducts. | Shokuhin Eiseigaku Zasshi (J. Food Hyg. Soc. 
Jpn.) 17(3): 231-235; 1976. (12 references) (Japanese) 
Gas chromatographic determination and cleanup of 
piperonyl butoxide residues in rice grains, rice bran, 
wheat, barley, buckwheat, maize, soybeans, and red 
beans were studied. Pulverized specimens were extracted 
with chloroform. The chloroform extract, after condensa- 
tion, was spotted on silica gel (Replate-50), developed with 
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a benzene-ethyl acetate mixture (85:15 by volume), and 
detected with a mixture of acetic acid-tannic acid, phos- 
phoric acid-acetone at Rf=0.82 (blue color). There was a 
detection limit of | wg. The chloroform extract was 
cleaned up on a florisil column (5 g anhydrous sodium 
sulfate (ASS), 20 g florisil, and 5 g anhydrous sodium 
sulfate) and eluted with an n-hexane-acetone-ethyl ether 
mixture (3:1:1 by volume). Further clean-up was done ona 
silica gel column (1 g ASS, 3 g silica gel, and | g ASS): the 
compound was eluted with benzene, then with a benzene- 
chloroform mixture (4:1 by volume). This cleaned-up ex- 
tract was injected onto a gas chromatograph consisting of 
OV-1 and pyrene as an internal standard. The recovery 
from fortified samples ranged from 80.5 to 101% (minimum 
of 0.006 wg). The extracts from rice bran and soybean 
showed some coloration; however, no interfering peak 
appeared on the GC. 


76-2614. Anonymous. (Agric. Chem. Inspect. Stn., 
Minist. Agric. For.. Kodaira, Tokyo, Japan). [ Official 
methods for determination of active ingredient(s) in pes- 
ticide formulations No. 31.] Noyaku Kagaku (J. Pestic. 
Sci.) 3(4): 212-217; 1976.YKGA (Japanese) 

A number of officially accepted methods for pes- 
ticide determination are listed. For dichlofluanid WP, 
B-naphthyl phenylketone is added to the sample as internal 
standard; the mixture is extracted with acetone. The ex- 
tract was determined by GLC and the content of 
N-(dichlorofluoromethylthio) N-(dimethylsulfamoy]) 
aniline was assessed. For tetrachloroisophthalonitrile WP, 
after adding the same internal standard to the sample, the 
mixture is extracted with acetone. For 3,5-xylyl 
N-methylcarbamate (magbarl) dust, the acetone extract of 
the sample was spotted on a silica gel plate and developed 
upwards with a mixture of hexane and ethyl acetate (7:3 by 
volume), and the part which showed dark purple under UV 
was scraped off and extracted with methanol. The differ- 
ence in extinction coefficients was determined at 291 and 
330 nm. The method for propoxur is the same as for maq- 
barl, except that the content is calculated from the extinc- 
tion coefficient at 530 nm. To determine chlorphenamidine 
EC, after adding benzy] benzoate as.internal standard and 
toluene to the sample, the mixture is determined by GLC. 
For chlorphenamidine hydrochloride in a mixed granulate 
with o-cumenyl N-methylcarbamate (isoprocarb) the well 
ground granules were extracted with a 0.5% ether solution 
of diethylamine. After evaporating the solvent, the residue 
was dissolved in toluene, then the amount of chlor- 
phenamidine was determined as previously described. In 
the case of trifluralin EC, after adding triphenylmethane as 
internal standard and chloroform to the sample, the mix- 
ture was injected onto a GLC-FID instrument. For tet- 
rachlorvinphos dust, after adding an acetonic solution of 
1,4-diacetoxy-2-methylnaphthalene as internal standard 
and acetone to the sample, the mixture is injected onto the 
GLC-FID. 
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